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MECHANICS 



BURNING CARTRIDGES ARE NOT DANGEROUS 
LOCOMOTIVE LOST IN JUNGLE TURBINE SHIP 800 FEET LONG 

MOW AN AUTOMATIC SPRINKLER WORKS 
RECOVERING A SUBMERGED ISLAND 
FAN- DRIVEN ICE BOAT CANAL BOATS LIFTED 75 FEET 

CAPPED PROJECTILES PIERCE HEAVY ARMOR 




Machinery and Supplies from the st. Louis world s Fair 

Thn riiiriiffii Houm- Wrecking Cenipiuty bought the complete LOl'ISUNA PF ItCH AisE EXPOSITION, 
which cosrt imr Fifty MiUimi lioUrtTH tu rUuKtriict. Huff in nil unhurt Ulllity fi>P you to purrhjaf,* 
KuppliHN of rvcrj' kind ul extremely low priced. 

We ate (he lariat Mrit-hinFiry Dealera on earth, Onr plant criTcm acres, imd we are in a portion at alt tlnaCe to (supply any- 
th I rift ni^dud lli iho Machinery or General Supply line. 



ELECTRICAL APPARATUS 

A Mitt ion lb d tars' worth of 

material. good ;is iif tv. 

Rubber Cnveml Wire in stEfS 
from No, 11 to noO,UOO C. M. 

W«ffltlir«rpriiof Wire t sizes No. 
14 to No, a-u. 

Stow Burning Weatherproof 

Wire, Id it> (MMilOu C. AI. 

Lead Covered Cables, nil volt- 
HKt K and si inn. 

1 00/100 11 si'rt Inenruleseent 

1 1 t*:t r- 1 Iffll for furl III' r si.T- 
vit'f, each ^ c 1 >. 

2 IU 1.000 nnv Iiserthd^sgent 
Lam pH, Hu Vi il til go, s fondle 
power in i mi urn I colons. Antln.-r, 
Green, Opnl and Re hy, 

2110,000 No, 01 7 1 Receptacles. 

Wrfitli^r proof Sockets, Knnbs. 
Cleats and thousands of other 
Items, Write for our complete 
list. 



MOTOIiN 

50 Motors, ranging from 1 to 
45 H. R. These Motors were 
used only during the Exposition 
and are pmf Really new; Volt- 
ages 110 to 500, 

PIPE 

T 0,000.000 feet of Standard 
Black and Gal va nixed Wrought 
Iron npp; also Hydraulic Pipe, 
csiiii It envy pipe, steel riveted 
pipe, spiral rivet id pipe, con- 
vert- j n I nt pipe, east Iron pipe, 
tile pipe anil pipe of every kind., 

VALVES ANIJ FITTINGS 

Thousands of them for sale, 
good as new. Also liftings of 
every kind, 

HOLTS, HODS, LAG SCKEWS 
ETC* 

LOUP tons Bolts, Rods. Lag 
Screws, TurnimeklpK and Wash- 
ers. 

LO Track arid Lever Jacks. 



LCMBEK ANU ltULPI>ti 

matekial 

1 00.000,000 feet of highly sea* 
soiled Lumber from the Kx posi- 
tion. Also Sash, Door*, and 
Building Material of every kind, 
Send us your hilts for our estl- 
mate. We wilt save yon big 
money. 

CONTKACTOKS' SUPPLIES 

4,000 Steel Sbnvds. 

50n Steel picks. 

(H’nf Mattocks, Lanterns, Axes, 
etc, i 

500 W he clb arrow s r 

Thousands of other items: Fur- 
nlture and Office Equip meat, 
House hold Goods, Selteeff, Ki re 
Extinguishers* Tanks, Safes, 
Flags and lOag Foies, Reeling 
Material, and In fact anything 
ma mi factored. 



WRITE FOR OUR SPECIAL CATALOGUE NO- 53* 



CHICAGO HOUSE, WRECKING CO.. Wait 35 th md Iroa Sts., Chicago 




WEBER04S POWER 

Would you be interested if we could prove 

that^our Suction Gas Producer 
“ d Producer Gas Engine 

would pay first cost in the saving in less than 
one year? 



l 



COMPLETE! PRODUCER PLANT 



Pound 
H. P. 
Hour 



Read tbs names of Wise Power Users (partial list only) using Gas 

Producer Power Plants, and saving $ 

/ttrooks Ulevnhw ('n., Minneapolis* Minn., 135 H. P. 

Iterimmllbi Electric Light Co., Ilcrmoidllo, M«„ 235 H. P. 

Fierce KU-vtrie Llj?ht lO. F Pierce, N ♦’■!>., H. P* 

" fill to kcjFPDt 8hue Co,, Omaha, »b.* 5(1 II. P. 

Purdy ltull*T MillH, Purdy, Mo.. iJO H, 1\ 
i CillUnm Electric Light Co.* LiUiiim, Me,, 5* H* P. 
a|l(d [ II link Ills* YY HI is Linn- & (emi-nt Co., St, Louis, Mo.* 00 II, P, 

Lustre Mining Co., Ul Or«, Mex.* two 100 H. F* 

Pablo (ifl lid I ll, Terrill, Mex., tv5 H, L 
lfl I r. E* llertlin*, New York, N. Y., 125 H. P. 

them 1 ^lie (iamer to. ( It. Worth* Texas, CO II. P. 

Archbishop's Palace, Oaiaia, Mfi., 1G 11, P. 

Sonora, Mining A DpRflfljmpnt Co,, Na^nzarl. Mex„ 30 H. F, 

t’ncwir .Mnrhnrg, llurmohlllo* Mex- r 10 IL P. 

7 H, P. up— Suitable for all Power Purposes 

WEBER GAS AND GASOLINE ENGINE COMPANY 



Charcoal* 
Anthracite 
Pea Coafp 
Coke, 
Lignite 



BOX 35 S t KANSAS CITY, MO* 
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1^' WiSUIWlTOS EJlTtEXT 

JOURNAL BUILDING. CHICAGO, U. S. A. 

H. R. WlXDHOft.,.. 

a u HscKimoN, $1,00 per year 

mai^i3u postaojbj kullt pkepaip to any 
ADDWESS) JNT THE Wt>HLJ> 

All BubH^ripOoiu* ura disjoin traued at expiration 
Pleas* exrunBiti t lie riftte printed on yo«r wrapper 
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TT* | To "hose Accepting 
f m\. wl y r ^ J Our Proposition 



DRAUGHTSMEN t TOOLMAKERS! MACHINISTS! 
ELECTRICIANS! PATTERN MAKERS! EVERYBODY! 

A Hero, Handy and Convenient I)«y if* for Taking aibftfturementJi is thu 

Wiet-GoetHe Combination 



Now 

for th« 
first time 
to 

those 

l&ter«at«d 



Full Sizm 



$1 



.00 



The Scale? is graduated to tilths of an Ittch. 

Tho Protractor in rtoirroea and numbered. 

Did N ever occur to you when called upon ti» [jfrfonu so hie* mechanical work to he confronted 
by almost Itssurtuoun tabic difficulties because yon did not have handy the right kind of a tool to take 

measurements ? 

Is ft practical for any man to carry a cumber some tool chest to take measurements? 

Su ppoae you could carry in your vest pocket nil In onn instrument 
An Outside Cfl IS per An Inside Caliper A Divider A Straight IMge An Angle Edge 
A, Doplh Gunge A Trv Square A Center Square An Angle Protractor A Center Gauge 

and many othe ■ tom’ll I nations ton numerous to mention, but understood and appreciated at ouce by all 
having tii deal with any kind of uveafcuremeiita* 

We now present h tool which will enable you to fill all these re- 
quirements and tflbf all measurements, within its scope, accurately 
and quickly. 

It is made of superior at eel, carefully and the mug lily tested as 
t« its accuracy, 

It will he found to he a no~el and valuable addition to the tool 
chest of any mechanic. 

The practical men will find constant and novel uses for It under 
any and all circumstances). 

It will enable one to solve all ihe different anil difficult problems whirls arise in the shop or else- 
w hero, 

It Is so portable and enliven Lent— being small enough for the pocket— that it can always be at 
band. 

The gauge Is made by first-class mechanics and no expense is snared to Insure accuracy. We 
commend it ns a finished and perfect tool for the various uses to which Et can be put. 

The combination gauge is enclosed In a ucat leatherette case with metal trimmings, so as to be 
conveniently carried In the pocket* 

II Hit D IS A SPECIAL OFFER. READ IT. 

We want to incr. aae the Subscription List to our Monthly Journal 

MdUFDN MtOllNFEIV The Inundation of ci • il [mt 1 on retfta on inventiona nf n«w raathinery. To twp abr&ftHt of 
. i. LdisiT J 1 V I l=.r\ I merhanicB] protrrtm nhoald both* aim of Bvery i p to! ! j £*bt mao, Our publication kwps yoni 
Informed. iiB r l It Is written *0 ell <;nn □ udorntfend li. and the beat lllaatrsted its cIa**, MODKltK MACtliMSKl 
cost* 9 1 -do n ye»r. We want to «Ct you started rfiAib ns this pspvr reeulnri v. mind iherefore makfl you, this offer. 

Send lib vour eubscrl pt inn nt enoe etude*! tl W. and we wiJl me 11 you MODERN MAOHIbERT ever* month for one year 
*ni a WIET-QOETRE COMBINATION OHaCVE FREE m one*. If not fust art represented, Rflml the g»UI*0 right back msd we 
'•til refund your money, Don't delay ace, e&ting thift nrepewition; write to-day. Remember, money back fcp.m otto w Ef dinaatiafled. 

If you urftat prO»£Ot afinbmeriber to MODERN At AfllTINERY iOU may take advantage of our offer* and we will extend yonr 
Sit bteri |it ion one rear ahead from present date of expiration* 

Modern Machinery Publishing Co*. Security Bldg., Chicago, 111. 

C tJtrpOJg 



MODERN MACHINERY PUBLISHING CO., 13 Security BdIMIdj. Chicago 



Datr. 



Gentlemen:-- Enelonei find fl.W for which pleatn send me MODERN MACHINERY for on# year, and also send me one 
WIST. OO ETH* OOMBl NATION OAtTCE FREE ub ndvArtised In yonr Journal. It Is understood that If I am dimatinfied that 1 
may return the cange and mj moatT will bo refunded. 



ALL STEEL TRY SQUARES 

TEMPERED BLADES 



The Goodeli-Pratt Try Squares were made to meet the demand 
for a better grade than has heretofore been used by carpenters 
and wood workers* They meet it at every point ** ** ** 
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EQQOUL rtWTT COMPANY 
GflEENFipJl MAES.U £ A 
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Made with graduated blades* The; graduations 
are \m t on will, dividing engines ensuring absolute 
accuracy. 

The beams have a patent rest, so that the tool 
will lie flat on the work and stay there without 

being held In position. 

Handle is nickel -plated. Blade is highly polished. 
No. GOG, Length of blade, fi Inches. 

Xo. GOB. Length of blade, 8 inches. 

Xo. 910, Length of blade, 10 inches. 




• '-,v, • ^*3*, SUL 1 

^EtXR’r'^ GODCELL PflATT CCm 3 ANY 

HREENFIEll] MASS,U 5 ft. 



This tool Is of the same high quality, and in all 
respects is the same as the above, except that it has 
no graduations, 

Xo B06, Lengifi of blade, & Indies. 

Xo. SOS. Length of blade, S inches, 

Xo. S1Q. Length of blade, 10 Inches. 



THESE TRY SQUARES ARE PACKED 
ONE IN A BOX. 

Write to-day for Catalogue No. 7, which tells 
all about them, and about many other new toots. 



GOODELL- PRATT COMPANY, Greenfield, Mass. 



This One 
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Technical 



BOOKS 



You can jet any book published on Mechanics, Engineering, Electricity, Steam, Fuels, 
Metal or Woodworking, and all the Individual Trades and Professions, in fact any book 
on any subject, published in this country or Europe, that is obtainable, through the 

Popular Mechanics Book Dept. 

In c*very case <we prepay in full all mailing or express charges. 



Any book desired can be tamed by securing one or more subscribers to Popular Mechanics. State book wanted and 
wc will advise you how many subscriber* will secure It, This ii a very easy way to get the best books. 



ENGINEERING 

OAS ENGINE.*, With I nstrurt Sous for Caro tfiu-d 
Working of the Same. By Q, Lloekfltdd; translated 
by Geo, Kiebmond, 320 pages; illustrated; 12mo.: 
cloth. Price, $L To which has been milled full 
directions for the management of ull engines. 

traction engine its use and abuse. 

By James H. Muggurd. Small J.2ma. ; cloth; Illua- 
t rated, Price, $1, Revised and enlarged by an 
expert engineer. Desk in detail with the princi- 
ples and parts of a tract km engine; directions for 
starting an engine; ukp of gauge, try cooks, pumps, 
governor, slide valve, etc-.; water supply; the boiler. 
Its care ami management; methods of a good lire- 
man; Ike engine; handling a traction engine. The 
book Is teeming with practical points and augges- 
lions put In very simple language and very effective 
manner. It should he In the hands of every man 
who runs a traction engine. The farmer mid cream- 
ery operator, especially, should not he without It, 

HANDBOOK OP MODERN STEAM FIRE- 
ENGINES, t Roper's Engineers’ Kandy Book ser- 
ies.) Price, $£,5U. The only book of the kind 
ever published In this country, Contains descrip- 
tions and Illustrations of alt the best types of steam 
flro-origlnoH, and tire pumps. Injectors, pulBometera, 
Inspirators, hydraulic rams, etc,; and treats more 
extensively of Hydraulics than any other book on 
the market, 

SJMPI.R PROCESS FOR ESTIMATING THE 
HOUSE POWER OF STEAM ENGINES. By Ed- 
win H, Keller, M. E, New edition, Price, 50c. 
Contains various methods of estimating Find 
calculating the horse power of hollers and engines 
and ascertaining the power required to run line 
shafts, individual machines, etc., etc. 

MODERN MAUI I IN E SHOP TOOLS, By \V. U. 
Vandervoort. Large 8vo, 555 pages; 675 macera- 
tions; cloth. Price, $4. Just Out, this ‘‘master- 
piece of the machine simp," nn machinist can afford 
to be without it. Treaty the subject of Modern Ma- 
chine Shop Tools li\ a concise and comprehensive 
manner. Each tool Is considered from the fol low- 
ing points: First — Its construction with hints as 

to its manufacture; second — Its operation, proper 
manipulation and care; third— numerous exam pica of 
the work performed. A book hi which the appren- 
tice will find a thorough course of Instruction, the 
mechanic a valuable manual of practice and the 
superintendent and foreman many valuable sugges- 
tions, In fact. It Ik hi nil respects the annet com- 
plete, concise and useful work ever published on 
the subject. Of Incalculable Vfllue na a work of 
reference. In 34 chapters, 

PRACTICAL GAS ENGINEER. What It Is 
and How To Do It. Cloth. Price, frl. 

RECORD BOOK— VALVE SETTING. By A, B. 
Low. 120 pages; quarto: stiff covers, Price* flOc. 
For the use of marine engine era, 

WATER WHEELS, By A, B. Cullen. 03 pagrs; 
12 plates; quarto; cloth. Price* $2. Of nil the books 
on Pumps and Hydraulic Motors thla la on* of the 



most practical. Treats of the construction of hori- 
zontal and vertical water wheels, 

COMPRESSED AIR; ITS PRODUCTION. 
USES AND APPLICATIONS, By Gardner D. 
HI tjeos, M* E. 4th edition* revised and enlarged; 
S20 pages; 545 Illustrations ! cloth. Price, $5, 
The most thorough and comprehensive treatise on 
the subject of compressed air that has ever been 
published. Well primed and substantial. No phase 
of the subject is omitted. Is a complete compen- 
dium in 36 chapters, valuable for reference and for 
study. Contents: The physical and operative prop- 

erties of air from a vacuum to Its liquid state; Its 
thermo-dynamics; compression, transmission and 
uses ns a motive power In operation of stationary 
and portable machinery In engineering, mining and 
manufacturing work; air tools; air lifts; pumping 
of water, acids and oils; the air blast for cleaning 
and painting; the wind blast and, its work; and the 
numerous appliances in which compressed air la a 
most convenient and economical transmitter of 
power for mechanical work, rail w ay propulsion* re- 
frigeration and the various uses to which eom- 
prassed air has been applied. Contains a list of 
patents on com pressed air from 1873 to date, and 
40 tablea of the physical properties of air, its eom- 
presslon* expansion and the volumes required for 
various kinds of work. 

ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. By 

£ lingo and Brookcr, 34tl Illustrations; 12m o. Price, 
13.50, This new and revised edition contains all 
data and formulae relating to this branch of elec- 
trical application, 

ENGINEERS’ PRACTICAL TEST. Actual size, 
6x4^j Inches; stiff silk cloth. Price, $1, A guide 
for all men In or about power plants. In dispensa- 
ble to engineers, mechanics, machinists, Urcmeii* 
etc. Tells how hollers qml engines should bo man- 
aged, All about gas engines, engineers' license ex- 
amination questions and answers. 





MECHANICAL ARTS SIMPLIFIED, By D. B. 

Dixon, comp. 407 pages; actual size, S%x5^ Inches; 
illustration a Price, $1,50, With an appendix com 
tain lug a thorough electrical department, an ex- 
haustive treatise on Ice making and a large collec- 
tion of m luce l la neon w practical examples, A thor- 
ough and original reference book for architects, Iron 
workers, boiler-makers, contractors, civil and me- 
chanical engineers, firemen and Ice BUtcbJce then. 





WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED , 



TAN NO ST HAND SCIENCE SERIES. IGmO. 
Boards. 50e. each. Amply I) lust rated when the 
subject demands. Put np in ft uniform, neat anS 
attractive manner. Subjects are of an eminently 
scientific character and embrace a wide range o£ 
topics, Tbo following citations may be noted as 
types of tbls notable set: 

CUI.HNISIS FOR Fl'ftJfACES AND STEAM 

HITLERS. R, Armstrong, C, E, ttrd American 
edition. Revised and partly re-written* with an 
appendix on "Theory of Chimney Draught," by F. 

STEAM BOILER EXPLOSIONS. By Zeritb Col- 
burn. New edition. Revised by Prof, R, ti. Thuns- 
ton. Price, 50c. 

FATIGUE OF METALS UNDER REPEATED 
STRAIN'S- Price* 60c- With Various Tables of 
Results and Experiments, From the German of 
Prof. Ludwig Spa ngen burgh* with a preface by 
S, T. Sbreve, A. M, 

transmission of power by wire 
ROPES. Price, 5&C. By Albert W. Stnht* U. S. N* 
Second edition. Revised, 

TRANSMISSION OF POWER II V COM- 

PRESSED A1JL Price. 50c. By Albert Zabncr, 
M, B. New edition In preas. 

GAS -LIGHTING AND GAS-FITTING. Specifica- 
tions and Rule* for Gas-Plplng. Price. 50c. Notes 
cm the Advantages of Gas for Cooking anil Heating, 
and Useful Hints to Gas Consumers, :1ml edition. 
Re-written and enlarged. By Win, Paul Gerhard. 
C. E, 



TWENTY-FIVE CENT SERIES 

STUDY OF ELECTRICITY FOR BEGINNERS. 
Comprising the Elements uf Electricity and Mag- 
netism as applied to Dynamos, Motors, Wiling, and 
to all Branches of Electrical Work. By Norman 
Schneider. 54 Illustrations and 6 tables. Price* 
2Sc, 

DRY BATTERIES. Especially adapted for Au- 
to mobile. Launch and Gas Engine Work; Medical 
Colls, Bells, Annunciators* Burglar Alarms, Tele- 
phones* Electrical Experiments,* and all purposes 
requiring a good battery, 30 illustrations. 25c, 

SMALL ELECTRIC MOTORS. How to moke 
and use them, Including design, examples of ainall 
motors and their applications, speed controllers, 
(starters, fliWS, etc, 4& Illustrations. Price, 25e. 

SIMPLE SCIENTIFIC EXPERIMENTS. How- 
to perforin entertaining 11 nd Instructive experiments 
with simple home-made apparatus, fill l]ln at rations* 

MODEL BOILER MAKING. Contains full In- 
structions for designing and making Model Station- 
ary, Marine and Locomotive Boilers. Fully Illus- 
trated. Price* 25c. 

METAL WORKING TOOLS AND THEIR USES. 

A Handbook for Young Engineers nnd Apprentices. 
Shows bow to use simple tools required in Metal 
Working and Mode! Making. Illustrated, 25c. 

THE LOCOMOTIVE* SIMPLY EXPLAINED* 
A first introduction to the study of the Locomo- 
tive Engine, their Design, Construction am! Erec- 
tion, with a short catechism. 26 illustrations. 25e, 

ACETYLENE GAS HOW' TO MAKE AND USE 
IT, A practical handbook on the uses of Acetylene 
On a, an liable apparatus for fts generation, hints on 
lit ting up, etc. 34 illustrations, Frice r 25c. 

JOINT WIPING. Practical hints on, for begin- 
ner:* In plumbing, describing In detail the various 
operations and fully Illustrating thorn from actual 
work. Price* 25c, 

WOODWORK JOINTS, How to make arid 
where to line them. Mortice and tenon joints, lap 
joints* dovetail Joints, glue Joints, acarfiug joints, 
circular work, with 1ST illustrations. Price, 25c. 

DIAGRAM OF THE CORLISS ENGINE. A 
largo engraving giving full particulars. Explanation 
of figures. 13x19 In. Trice, 25c. 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated and explained. New and original draw- 
ings comprising Alarms,, Annunciators, Automobiles, 
Bells, Dynamos, Gas lighting. Motor*. Storage Bat- 
teries, Street Rail ways* Telephone, Telegraph, Wire- 
less; Telegraphy. By Norman Schneider, 25c, 



HOW TO INSTALL ELECTRIC BELLS, AN* 
NUNCLATORS AND ALARMS, In Cl a ding Mattarifik, 
Wires and Wiring, Clrculte, Rushsg, Bells, Burglar 
Alarms, Fire Alftrrok, Thermostats, A niuihdators. 
and the Location and Remedying of Troubles, By 
Norman Schneider. Price, 25c. 



MISCELLANEOUS 

ELEMENTARY FORGE PRACTICE. By John 

Lord Bacon, Instructor In Forge Work, Lewis In* 
stltute, Chicago. 262 pages. Cloth. Price, £1.50. 
Content*: General description of forge and tools; 

welding, calculation of stock for hunt shapes; up- 
setting, drawing out and heading; simple forged 
work; calculation of Block; and making of genera! 
forging; a team hammer work; duplicate work: man- 
ufacture of Iron and steel; tool-steel work; tool 
forging and tempering; m 1 sec lift neon a work; tables. 

LOCOMOTIVE OPERATION. By G. A. Hen. 
demon. 53W pages; Illustrations, Cloth. Price, 
$3.&0U The object of this work Is tee give n com* 
pietc and systematic discussion of the theory and 
practice of locomotive operation with the results 
accomplished and the effect of the action upon the 
various parts, uS well uk the amount Of fuel and 
water needed to perform such needed work, rather 
Hum an exclusive treatise upon the mere manipula- 
tion of the machine. The order of contents Is: 
Inertia, steam action, resistance, slipping, braking, 
steam capacity, hauling capacity, water coimimp* 
Uou, fuel con sumption* 

TEXT BOOK ON ROOFS. By Mansfield Mcrri- 
tuAll, Part I, Sixth edition rewritten and enlarged. 
326 pages; Illustrations, Cloth. Price, £2.&Q, The 
contents Include treatises on stressed In roof trusses, 
highway bridge irnshics, railroad bridge trusses, 
m Lee lift ueouH truces, deflection and Internal work, 
historical anti critical notes, 

WIRELESS TELEGRAPHY. By A. Frederick 
Collins. 5I>Q pages; illustrations. Cloth. Price* 
$3, Describes the history* theory and practice of 
wireless telegraphy in a way to rouse the enthusi- 
asm of the layman, as well ns the professional. A 
happy regard for details and minor points makes 
!he whole a remarkably clear and Interesting ac- 
count of the Science* 

MODERN ELECTRICITY* By Henry and Horn, 
355 pages; 150 i Must rat lout*. Cloth Price* $1, 

Thoroughly accurate and scientific in Its explana- 
tion of X-rays, wireless telegraphy, radium, trans- 
mission and distribution, power stations, wiring, 
and written hi dlnln English. An emwntlally prac- 
tical handbook for Ktudeula, apprentices and elec- 
trical engineers* 

ARITHMETIC SELF TAUGHT. By Spnngen- 
berg, 228 pages. Price, 55c. Undoubtedly the heat 
book publish di for students of arithmetic. Do not 
despair because through neglect you have forgotten 
what you once knew about this brunch of math- 
ematics, This Lew method requires no teacher. 

YOUNG ENGINEERS GUIDE. New edition re- 
vised and enlarged. 2a 4 pages; Illustrations. Price* 
$1. Covers the entire subject of cure, management., 
operation, repairing, engineers license and various 
points of equal Importance, and Is endorsed by lead* 
lug engineers in all ports of the country, 

HtllV TO RUN ENGINES AND BOILERS. By 
E. P. Watson; Illustrated. Price, ¥1, Written In 
plain language mid well adapted for use as 11 test- 
book by the engineer and boiler maker* 

MODERN COTTAGE ARCHITECTURE. By 
M. B. Adams. Largo quarto; 79 pages; illustrated. 
Cloth. Price, $4.50. Contains an Introductory es- 
say on cottage building aud notes ou tile subjects. 
Illustrated from works of well known architects. 

UNTEUNlfrAL ADDRESS ON TECHNICAL 
SUBJECTS, By James Douglas. 90 pages. Cloth, 
Price, $1. Contents: The characteristics and con- 

ditions of the technical progress of the nineteenth 
century; the development of American mining and 
metallurgy nnd the equipment of a training school; 
wastes I 11 mining and metallurgy. 
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arc the recognized standard for accuracy, work' 
manship, design and finish* Whether you use tools to earn your daily- 
bread or for amusement and relaxation from a different vocation, it pays 
to use GOOD tools* You get a better quality of bread and a good deal 
more pleasure* 

USE STARRETT TOOLS 

We make hundreds of different tools* Ours is the largest 
pi a fit' in the world where nothing but fine mechanical tools are 
made* All these tools are fully described and illustrated in our 
Catalogue No. J7AP, which you may have by sending us 
your address* There is a good deal of valuable information 
in its 176 pages which it will pay anyone who use* tools 

to have* 

THE L. S, STARRETT COMPANY 

ATHOL* MASS** V* $. A* 







J Meant mention Popular MrcJuuins when writing Advertforrtt, 




Ridpath’s History of the World 



“THE WORK OF THE CENTURY.” 

EVERT AMERICAN CITIZEN SHOULD KXC.1TV || ISTQII W nnt only ihp history of our 

own country, but the hisuory or the whole world, in 
these history milking dnys It L 3 fi prustElve mlHforiutc not in have knnwktlg^, In no other 

way tail wt jjui>l]3 gently judge the events of the present except by pome knowledge of the paat. 




President Roosevelt in hi ’ : w " ,nt ***** ln chlI ' aso ' re - 

vw** r- r.,1 to (he many republics of the 
past, all of which save our own have gone down on the rocks of disaster. Do 
S'-OU know what those rocks o f rtLsnster were? Do you know' the causes of 
the downfall of Greece and Home and nil the other nations of the past? 
Can you Intelligently discuss the great historical happenings of the present? 
In one wny and In one way only can you understand l I lo events of the past nr 
pn ■■pent — hy knowing hlufory. Thera Is nile hfutOty of the whole 

world. Jnst on«% lEidputli's is the only one. 



The Failure of Merrill Sc Baker, Publishers 

duds me with a few ^£.-ls on band of tbi?, their grcnttiHL publication, which w.. l must sell to pay adver- 
tising blits, and for these tv w m is the I'HICE FITS YOU It FUKHE, urn] our terms are so easy as to 
bring this monumental work within the reach of all. Tile sets are their latent edition, clown to the fall 
of Tort Arthur, new. just from the bindery, beau rifuiiy bound in hnlf morocco. Wo will null them at 



A VERY GREAT BARGAIN 

Hundreds who read this have decided tn buy Rid path some day; now In the* time. No need for 
uh [o tell you about Rhlpatli. The English -speak ing world has pronounced this the history of 

the world worth having 






President McKinley 



HHirf/ L I am fum lllur with thr merits 
of KJiliuilli'ri History of 

the World and cordially recommend Jt to fhu m-hnlur sis well »n 
the plain people /fetiemlly,” Rldpath I* generally conceded tube Ihe 
grcatcHt history ever written, Tl in truly l Hhe w ork of the century. 1 ' 



A HkOKNT St llM KlIICK wHtefli "Kblpalb's History 
received and found entirely as reproneitfcri. Have read the 
work through twin- In the pawl. It has stdiann and Intr-Tesi 
found In liu t) the rhttt lory, i Love It hi path arid consider UUm 
the rrn->Mt valuable Mel of hooks in my library, - ' 

signed, H- LEE FORDING, Buffalo, N, v. 



RIDPATH ib complete id taine large Royal Octavo volumes, 
each volume is 11 inches tall, 8 inches wide and 2 inches thick: 
the complete set boied weighs I5n pounds. It contains 4000 
large double column pages and 2000 splendid illustra 1 ions of 
the most impoi fcant events in the world's history, 






/ rpn ijob 
To-day 

WESTERN 
NEWSPAPER 
ASSOCIATION, 
204 Dearborn St. 
Chicago. 

/ PIc-wh.'! readme Ridjjsuh 
..-'ta tuple FjiKrti and "fall par- 
tic a.] arn offered in Popular 
, r Mac hard os, CK-tober. 

/^AME „ 

/ ADDRESS . 



YOU SHOULD BUY RIDPATH NOW 



BECAUSE it iff general] v conceded the Greatest Hlfttory 
Ever Written. 

BECAUSE tt Ik the Only General Hlatury recognized llh an 
authority. 

BECAUSE you h haul tl know history In the Be History making 
day a. 

BECAUSE U ]^ em beautifully written your children will 
learn to love it. 

BECAUSE lblM tn your chance la buy It much less than 
ever before, 

BECAUSE yon may pay In ftiimll *qmm monthly, if you 
prefer. 



SEND COUPON for Sample Pages add: we will write you fully. 






Bolts before anj 
after using ih* 

Hawkey* * , 



Best Wrench Made 
For Automobile* 

Has More Lies Thao 
Anjr Wrench Hade 



E 



WHtNOtf 

PfPl WRENCH. THREAD CUTTERS. 

will Remove Never slip" and "HflWi” Colki 



This wrench 
receipt of $1.00. 



every 






should be In the tool bos 
Better order ooe today. 

Manufactured by 

HawKeyo Wrench Co», 



_. 2 Bt S-wiilar 

o. 4410 wimp an No, 300 cnlf fall 

Nickel Plated L 

Tb^ dies in wrench. for Engtlpn 
And forpLpn tnidu, fwni^b^rt with 
With worth style of thread. If 
wanted. 

mechanic. Will be milled on 



Marshalltown, la* 



Tm* WaiHCM n WAfit 

<# BO - POiirt Qhp 
HiAHTH DWOW R)UID 
OOlDH GtIEL, 

VtLL TAKE 1-4 
INCH Piem 



MTfRTIB IS 




ELECTRIC 
LIGHT Outfits 



ST ATOM HP EQUIPMENTS FOR 

Residences, Yachts, Launches, Etc. 

Best Material, Thoroughly Practical* 
Over 1 30 in our 6<Lpage catalogue* 



Addre** ELECTRIC LIGHT DEPT., 

Richardson Engineering Co. 

HARTFORD, Conn, 



f* 
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If You Like “Pop.” Why Not Send it to a Friend \ 



FOR 


one: year? 


Cannot fail to pteaae any man and 
will please him for twelve months 


Fill in address and mail 

with Doe Dollar at our risk. 



POPULAR MECHANICS, Journal Building, Chicago 

Send your Magazine one year, commencing with the mouth of 



I NAME — 

1 

S STREET- 

E 



t CITY- 



STATE 



$ and notify party named above that the subscription has been paid for, and is sent with the compli- 
ments of ■ — - — - — 1 — — 






MmnuuiiuuuuuuirauiiiuummumwHmiiiiinumumuuummimi 
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The Question Is 



Will You ? Not Can You 1 

Every man giw, if he H'ilA increase his knowledge, and 
thereby hi s sal a ry , by i rnproi i n g h i s spare ti me. Y our pn y 
depends mu jout knowledge \ therefore you tontral your 
own sa tar y. J t you ate gel ti tig sinal J pay i t is l >eca u se you 
aic doing a grade of * . tk that hundreds of others can do 
equally welt. Onr i nstruciior will ht you for a. hither 
grade in your present line, or in an eulirely different line. 
Big films are eagerly searching for engineers capable of di- 
recting their vast enterprises, to whom they can pay sala- 
ries as great as £]a.oco a year. 1’he Engineer is not the 
man in overalls with the oil can and waste in his hand. 
He is the man who dfrfigns the engine which the other man 
runs. fie is tire master mind who conceives, plans, and 
directs the work of hundreds of other men. 

ENGINEERING 

TAUGHT BY MAH. 

If you cannot go to a technical school it can he brought 
to your do&r by the postman. Our gt iide nts study under 
the direction of the same teachers who have charge of (he 
laboratories and clasps of Armour Institute of Technol- 
ogy, thus bringing for the (it fit time to engineering corre- 
spondence students the standards and thoroughness of 
i' siclert t schoo 1 i n Stntc ti 0 ti . Stu dt’ ttis de. string fa con tin ut 
ihnv j fitdtes and 1 tfce *t de^ret in residence v ill be give it 
firof-tr credit by Armour /n '! it a it of Tec hr.. It-gy. 

’Vouare no differ* nt from the thatjsands of others who 
have succeeded by this means, and t-w if you tt'iil. 
If you 7c you will write to Jay for full inf. .nu.it km re- 
garding th« cnur$n> need' d tn fit you fora position in (hr> 
course marked ,+ X. fl This costs yon nothing: wither 
"t ill it bring & n to nan t- yon f&r nil firm' to o^mf 

H c emfiloy »e nh. All money £aid dy the student is 
UStJ in in strut ting the ftndoni. 

Tuition fees are moderate — from fio up —and may be 
paid in small monthly payments. 



MAIN BUILDING 
ABnOUft INSTITUTE OF TtCtlNOLGCY 



COUPON — CUT O UT Am MAIL TO-DAY 

rfcntfi gf tid mr. WO-jxim finnrCwof:. f um fiUcml o.i 
fn lf\e course niiirfteif “ X ?! 



Mf'f'flSFlEf&l Brnv. 1 ti J-'J 

Ekrlticrl Km;i h*-i* Filler 
.Ontral Slut lull Wort * 
Electric Inuhtinj! 

EEectrin KiIItivII 
•IVIcphOTH' fbcLCtltr 

Tdritl phv 

Sh. rf Ml In] FlUE- Til !lHf1.1QL a 
>[ at- h i n e -S3ln . | . 1 ‘nu: lice 
■ Hmlliip, VrnllliitiiHi, urnl 
PI tirnbin it 

Atilloniry Kiipiw-iTiniE 
.Murine I t 

J^wnmati v " Fn ninirp ri n m 
$ Irnvtu ml no-ntm 



Nbiii* 

Add Ten ... 
i Wiuwtfon 



Al i : n [.'■ ■ |>n 1 I ! 'i jji n •■s‘rl n^f 

... ftaLLmsd Eng l muring 
... Hiirvpyinjr 
... IJyr|Tn.n1U'A 

S E r ■ i j* 1 1 □ Tri i riTftfl ih-g 
i. lomptttf A Ft' 1 1 1 Eh tii rr 
. . . . A rc fi Le-h . 1 E u nil Era hibjp t'rini; 

. Ccrituctaii' n nd b iiildTfh 1 
CfiUlMt' 

CnEtnn Cuiit« 

Wwrli'ij i.nd Woruted G 00,19 
Cchitkc 

K n:t <►»« -! j I’piiThs.- 
. . College t , Ti‘5wriH«-fV Omiiw 
HUtlBg (w I'll! Turn- ,!■ Ill' t'a^inurf- 
lng«LooLi t 



Age 












’iisjlufiu Hp-hulM Vet "OS, 



American School of Corbespondence 






Armour Institute of Technology 

CHICAGO, ILL., U.S.A 
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A STRONG ARGUMENT BUT NO PICTURES— READ IT 

The Phillips Seven Powers in One 

—DUPLEX GASOLINE FARM MOTOR— 

Can be used on the farm for any work a farmer has to do 

He dQg'm't ji^vo tn ml] in his neighbors to grin;! bis feed, cut his ensilage or fodder* neither docs 
he have to run u GREAT DIG A H, 1*. EXGENJC to jjump water and rUh hla cream separator that only 
lukes in, | 1 , ; he <«nT afford to ilo this; U takes too much gasoline. 

Every fanner needs an H horse power enicinf at oft tines and only about ? horse power most of the 
time. Most farmers can't afford to put ho much money In .i biff engine, and so limp along with a 
2 or 3 horse power engine when they would re&liy like an fi horse power, and if they could set 

A First-Class S H, P, That Docs Not Cost Any More Than the Common 4 H. P Engine to Buy 

and one that would RUN ON AN EITTtE GASOETNE AH ANY SMALL ENGINE when doing a, smalt 
engln-e's work; one that the farmer could use Etnywhcrc Hind any place that #any 2, 3 f 4, 5, ft, 7 or & 
horse pow r ?r engine coukl be used, either aa a mounted engine or ns a semi-portable, or a stationary, cn 
a foundation, or as a marine engine, if desired — I say, if the farmer could get ALL THIS Ms ONE, 
providing: the engine was an Him pie and durable as the old fashioned kind, that he would then have 
Just the Ideal farm power. The UOXDKRRX FHILLIFJ4 FARM MOTOR U all thin and more. 

Let Us Tell You Flore About It. Write for Circular No. 23 



PHILLIPS MOTOR WORKS, 415 Tacoma Bldg., CHICAGO, ILL. 

Correspondence solicited regarding complete ma-lns motor outfit*; also Aiitomr-bUo motors. trail imifid oca, ctO- 




Height, over all* inches; Length, exclusive of handles. 18 inches; Weight, boxed, 100 lb*. 

A newly Invented uuJtfbt* that enables a carpenter, machinist, blacksmith or *ajr “handy man 1 ' to do. At home, practically all 
kinds ol wort tba-t ran he dune in regular shops, With Its aumvrouif aUKvliiavnla it may be u."*d in Forcing, II rill lag, Boring, 
Grinding, BMfing iwood or metal ■. Grooving, Buffing, baud-paperinff. Thread-cutting and Id mftPJ other ways. A tool-rt C>dl hard i« 
goes with the anvil. Has vine with i -Inch |jr$, pipe-iieu, asw-table and gauge adjusted to miterir'K, Our smallc-Ht nSze circular kw 
it jiac-hj huwk | □ i h lumber. 

But cut ppars , and may be operated by hand, foot or motor power. The 9-tnJand flj-wbwl imparl* Wonderful apced and 
momentum, hot an. ordinary, cheap "repair kit. 1 * bat n real machine, made from the beet of materials, and Joc-a absolutel y t mo 
work, AH of our attach men L* Ketch «4 auWa, Pmery-wheela and drills are tho brut elftlni»rd makes. Our Machi.ae~ToQlfl are guarjin- 
t«ed both aa to materials and workmanship. Big demand for them in towna and cities aa well as in the country. Sold direct by ihe 
maanfaoturerri tn users at naaaenabJe price** with liberal discounts to Manual Training Schools, Wrlt^fo^hiHorl^^r^^U^onUir^ 

MYERS MANUFACTURING CCX* 65 .Wabash Avenue, CHICAGO 



I'loaM^ m on 4 lun IStpular Meehnnicn whin writing Adverttaer*. 



MYERS ZSr TOOLS 



POPULAR MECHANICS 



Vol + 7. No. 10, CHICAGO, OCTOBER, iqos. 10 c * nta ft 

J * -s J |I. 00 a year. 

BURNING CARTRIDGES NOT DANGEROUS 



Startling Demo ns (ration --The Men Who Make Ammunition Fearlessly Stand Near 
While 68,000 Rounds Are Consumed in Fierce Fire 



To prove their assertion that cartridges 
nod shells may he consumed in roaring 
flames without danger to bystanders, a com- 
mittee of ammunition makers stood within 
W) ft. of a roa ring lire in the midst of which 
wore 68,000 rounds of the explosives. The 
tests lasted 30 minutes mid no one was hurt. 

This startling exhibition was made before 
the convention of the International Assrn. 
elation of Fire Engineers, at Duluth, to 
prove the claim that firemen need not hesi- 
tate to come within working distance of a 
burning building containing cartridges and 
shells. 

The demonstration was on account of the 
contemplated increase in insurance rates oil 
buildings containing ammunition* such as 



hardware stores, etc. Previous to the tire* 
the following statement was made: 

“Ammunition in n fire does not explode 
simultaneously. We make this statement 
advisedly and emphatically after many 
years' experience. (Unipowder in bulk, that 
is +0 say, in kegs, will explode with force. 
One keg exploding may tear open the ad- 
jacent kens siud the flash of fire from the 
lirs i enmin uni cute in the second, and that 
in turn to the next, with such rapidity that 
the explosion is practical ly simultaneous. 
At lit 1 st thought there would appear to lie 
no reason why ammunition should not act 
in the same way, but as a matter of fact, 
it does not. An exp led big cartridge has not 
sufficient force to tear open the adjacent 




Firemen Extinguishing the Fire at a Distance of 20 Feet During Rapid Discharge 

of Cartridges 
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cartridge ami therefore cannot communi- 
on te tire to the powder charge of its neigh- 
bor. Each cartridge in the fire explodes in. 
dlvidnully, and explodes when its particu- 
lar primer is heated to the flashing point, 
hut tin* flash front lids cartridge cannot set 
off the adjacent cartridge. Consequently, 
instead of having n simultaneous explosion,: 
we have a series of explosions of the in- 
dividual cart ridges, amt when Uieic U si 
large quantity of am munition burning these 
explosions follow In rapid succession, 
sounding like rapid musketry tire. 

‘The danger from flying fragments of ex- 
ploding cartridges is by no means a serious 
matter. The cartridge shell unsupported 
iiy the gun chain her readily bursts at the 
first inti Ira t ion of pressure, and this allows 
the gnses to escape at a low pressure. The 
escaping gas expends Us energy in tearing 
open the shell rather than in throwing the 
bullet, anil as there is nothing to restrict 
the escaping gas, it hae but lillle propul- 
sive force. Frequently Hie heads of the 
cartridges are tom off and thrown some lit- 
tle distance, but the bullets scarcely ever 
fly. hi other words, the heavier parts of 
the cartridge remain behind and only the 
lighter parts are thrown out, and they are 
thrown with no force or velocity; in fact* 
a fireman may keep well beyond the range 
of fragments thrown from the fire and still 
he easily within working distance and ns 
close as tlie heat of the Are would permit” 

The Western Fireman, whose editor was 
a done witness, states that for the test a 
frame building was constructed, m which 
wan placed fiS.000 rounds of ammunition. 
The cartridges ranged from 22 calibre to 
*10-110 high velocity kind. .Also shot shells 
loaded with black anil smokeless powder, 
and rifle and pistol cartridges of various 
kinds. The bouse was made as combustible 
as possible with a chimney on the roof ex- 
tending t; ft. a hove. The building was then 
filled with excelsior and fine dry wood and 
set on fire, hud to insure a hot, rapid tire, 
Ti gallons of kerosene was poured on the 
mass. The ammunition had been unpacked 
from Hie wooden shipping cases and re- 
mained in pasteboard boxes, just as It Fs 
displayed In a store. 

At the end or twenty minutes half the 
ammunition was destroyed, and the firemen 
fore some hoards from the side of the house 
and put out the Are. The lest proved all 
the ammunition makers r burned. Several 
persons who approached within twenty feet 
of the fire were struck by flying fragments 
of cartridges, but !n no case was the velocity 



of the pieces sufficient to cause discom- 
fort. In other words the bursting of tin 4 
cartridges was not unlike the popping open 
of corn or chestnuts when heated, 

The exhibition was conducted by the 
Winchester Repeating Arms Company, the 
1 1 ninii Metallic Cartridge Company, the 

United States Cartridge Company, and the 
Peter* Cartridge Company. 



AUTO TRACK RACING TO CEASE 

Indications sire that the auto truck racing 
will lie aib-mdened, in this country nt least, 
su far as the better class of people are con- 
cerneil. (me fatality after another of en- 
thusiastic auto men has brought about the 
result. 

Ex -Chairman Temple, of tlie American 
Automobile Association* states the ease 
concisely ns follows: ‘T d« ~.T believe in 

the racing game anyway, I can see no 
utility In It, It does not demonstrate any- 
tSdng of value to the true automobile sport 




Ktter Jig* 

"Toying With Death 1 ' 



or to the Industry, The mere matter of 
speed does not need demon strut ion in that 
way. Every one knows; that automobiles 
can be built to run faster than they can be 
driven with safety, so what is the use of 
such contests.” 

This sentiment finds echo from prominent 
auto club men all over the country and will 
doubtless result in action. 
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AUTOMOBILE COMBINATION CHEMICAL FIRE ENGINE 

AND HOSE WAGON 



A now indention in tUo hue of tiro protec- 
tion apparatus is a combination eheiuieni 
lire engine ami hose wagon using steam for 
its motive power ami always ready to ^tart 
sit the sound of the u I a nil, merely upon the 
wotornuin mounting to Ins seat nn<3 opening 
first the fuel valve and tbeu the steam 
throttle. 

The combination wagon is I milt with nn 



diameter with 4 in. solid rubber tires, pro- 
vided with holt head mid protecting flanges, 
The machine is very strong, capable of 
maintaining uniform speed on long runs, 
can be stopped quickly and is declared to 
lie cheaper, all items considered* than the 
horse-drawn combi nations. New London. 
Conn, T is the first city to install one of these 
machines. 




11 Always Ueady tu Start* h 



Iron body on a channel steel frame and the 
body is mounted nn tour elliptic springs. 
Tin? wheels are small and nt liber* tired. The 
machine h us capacity for 1.000 ft. of 2Vj in, 
cotton rub bur- lined hose, has :t 35-gaL chem- 
ical cylinder on each side fully fitted up* 
and the equipment throughout is large and 
complete. 

The fire tube design of holier is used, he- 
rn use of ils great reserve power, useful in 
climbing hills nr traveling over rough roads. 
When the apparatus is hi motion on the 
street, gasoline Is tlie fuel used, mul at the 
engine house steam pressure Is maintained 
by El gas bn rner. r l he gasoline burner Is 
built entirely of steel and is controlled by 
regulators. Two engines, working Indepen- 
dently, are connected* one to each rear 
iv bed, for driving Ihe machine. These on- 
glues are of the don We- cylinder type* high 
speed and double -acting. 

The running gear has an 8 ft. base and 
56-3 n. tread. The wheels are 3<5 in. In 



CLAY PRODUCTS A GREAT IN- 
DUSTRY 

There are In this country fi,069 concerns 
engaged in converting ekiy into mainifac- 
lured products; the average output for a 
year being $2!, 589; the total value amount- 
ing to $131 ,000,000 for twelve months. Of 
this the greater part was brick and tile, 
valued nt %T. 05.000,0 Ofl. The leading produc- 
ing states in their order are, Ohio. Pennsyl- 
vania, New Jersey, Illinois and New York, 
Ohio shows a record of over $25,UQ<0 n l)Q0. 

The average price throughout all the 
states was for niinmnn brick, of which 8,- 
665,dno thousands were made, $5.5.17 per M»; 
paving brick sold for an average of ¥10 JB. 

Sand .lime brac ks now seoin to be con- 
sidered n Success: 57 plants earned $463,- 
00( The rapid increase in the use or 
eei ent blocks Is likely fo reduce the vol- 
ume of clay products, or at least to cur- 
tail their previous yearly Increase. 
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FREIGHT AND PASSENGER COL* 
LISION 



Till 1 effect of a head-on collision which re- 
cently oceured on tlio Nickel Plate road, 
near Cleveland, is vividly portrayed in the 
Illustrations. Twelve persons were killed 
and many more injured; the greatest harm 




Telescoped 

was done to those in the smoker which was 
telescoped. A fast passenger train running 
50 miles an hour ran into a freight train 
which was standing still. Failure of the 
freight crow to obey orders and further 
neglect in flagging the flier caused the acci- 
dent. Engineer Poole of the passenger re- 



fused to jump, was caught in the wreck and 
slowly scalded to death before the eyes of a 
helpless crowd- 



TRANSPORTATION OF BANANAS 



One company alone imported 26,000*000 
bunches uf bananas in a single year, re- 
quiring 72 steamers. The transportation 
of the fruit is peculiar; It must not get too 
warm or it decays, nor too cold or it will 
never ripen, Et being always shipped green. 
The latest improvement Is the erection of 
cooling sheds, into which on entire train is 
run at one time, and cold air is pumped 
into tin? tops of the cars, thus reducing the 
temperature to exactly the degree desired* 
in winter warm air will be used. The 
blower has a capacity of 50*600 cu. ft. per 
minute, and an electric alarm in each car 
rings n gong when the proper temperature 
is reached.— Condensed from Ice and Re- 
frigeration, Chicago. 

— — ■«■-■ ■ » 

SECRET TELEPHONE EXCHANGE 



An electrical expert lias invented and put 
in practical operation. n telephone exchange 
in which the hello girl cannot listen to the 
conversation. The next encroachment on 
official perquisites will be a postal card 
which cannot be read en route, The sys- 
tem of switchboard wiring by which this is 
accomplished is said not to be specially 
complicated. 




iL The Passenger Train Was Running 50 flUes Hour 11 
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FAN-DRIVEN ICE VEHICLE 




The “ *A ero- Motor '%» An nnsli*li la Crsfl that Will be Tested During the Coming Winter 



Motor ico yachts ami ice vehicles of all 
type* will, beyond doubt, create great in- 
terest dining the coining winter. Among the 
1 1 limy machines which wilt ho tested is on 
English device called mi “aero -motor," and 
will utilize an idea tried in this country 
several years ago — that of propelling the 
1 cd go l >y tn ea ns of a i wi >T vl n g fa 1 t i ir sc re w . 



The fan used in the English tun cl tine \# 
fmir-hluded, is driven by a gu so lino engine 
and may he attached to either a motor-car 
nr to a sled. The inventor. J. Bruce Mac- 
I>ti ff, expects great things of his machine 
and suggests that the aero- motor sleigh 
may supplant dogs for use In Arctic and 
A n ta rt i c e xp lorn t i on s . 



SUPERINTENDENTS SHOULD SUPERINTEND 



li E^ of the highest value to have a super- 
intendent who possesses the practical 
knowledge and experience to do any piece 
of work which comes into his shop. To 
have him take off his emit and do the work 
except in flic ease of <oine nniisunJ thing 
where lie dot's sit to show his men how, is 
net considered advisable. 

Tn a paper read before an association of 
foremen the superintendent of motive 
power of the (A & X, \V. 11 y, says: 

''You men have no business to have your 
coats off when on duty in your shops un- 
less you are warm. You have no business 
to take the tools out of a workman's hands 



h* do his work. Your business is to secure 
results from the other men's work. If I 
Hud that a foreman boiler maker an iny 
mad is doing tile work that his men ought 
to do 1 begin to think that lie had better 
keep tiding the hammer and chisel." 

Ability |o do things is all right; the do- 
ing of them is another matter. Proprie- 
tors make a mistake when they allow or 
expect a superintendent to work with Ills 
hands when he ought to be working with 
Eds head. It's an extraordinary man who 
can do both successfully at the same time, 
and such men do not remain superintend- 
ents very long. 
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GRANITE COLUMNS WITH STEEL 
CENTERS 



Unique Combi nation o] a San Francisco Architect 



The Merchants Exchange new building lu 
San Francisco possesses a remarkable fea- 
ture, which ho far as we can learn Is the 
first of its kind. The massive granite 
pillars which support the great build tug are 
hollow and contain solid steel columns. 



Steel- Centered Granite Columns 40 Feet High 

This building is fourteen stories high; 
the two lower stories are of granite and 
the other twelve of very handsome pressed 
brick On each side of the main entrance 
rnv two enormous fluted granite pillars. At 
the base each pillar is 6 ft. in diameter; 
they taper slightly and are 5 ft, across at 
the top; each being 40 ft high. 

before the massive and shapely columns 
were put in position, when the great build - 
lug had reached the first story, both the 
i -on tractors and architect concluded that 
they should he strengthened in same man- 
ner. Massive though the granite pillars 
would be, yet the weight they were required 
to support was enormous* 

To increase the strength it was deter- 
mined to build the pillars in short sections 
and to bore out a hole in each section 16 in. 
in diameter, 'lids long hole of 40 ft. was to 
contain a solid steel column 16 in. in 
diameter. Tt proved a slow, tedious, and 
painstaking task to cut a hole through tlie 
blocks of granite. This was accomplished 



by means of a circular saw, the core bo- 
lug "trepanned,” 

The cutting was done with the utmost 
precision; so very accurate that the sections 
fitted together with the utmost nicety, the 
flutitigs being perfect. As each section was 
bored out it was lifted by a derrick and 
fitted over the steel column. Whatever lit- 
tle space was left between the steel pillar 
and its granite casement was filled with 
liquid cement. This, hardening, made one 
solid Iliads, 

Tiio two columns were then placed in 
position, and the building proceeded. Each 
pillar contains IS sections, the joints being 
united with cement. 

That the building has sufficient support 
fs not denied, though some architects ques- 
tion the utility of the plan, claiming that 
it Is extremely difficult lo divide the load 
between stool and granite, the resistance 
of tlie tvvr not being equal. “One or tiie 
other is really carrying the load/' says a 
prominent Chicago architect, “although the 
steel center undeniably holds the circular 
stone sections that compose the pillar in 
place* 



ARMY MOTOR WAGONS WITH 
WOODEN WHEELS 



Built strictly for business and with no 
ctm.si deration for the comfort of the passen- 
gers in true of the new army motor wagons 
built for France. However, they carry great 
loads at a speed nf 15 mites an hour on good 
roads, and are guaranteed not In stampede 
under lire. The latest type have wooden 




Army Motor Wagon 

wheels with Immense spokes find wide steel 
tires, which meet the approval of military 
turn as safer than any form of rubber tires. 
The Motor Age says Hu steel llrod wheels 
proved good liill climbers even in the mud. 
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ZIRCONIUM, NEW FILAMENT 



A new filament for incandescent lamps Is 
produced by submitting oxides of a mate- 
rial ended zirconium and magnesium at ft 
high temperature to the action of hydrogen, 
then pulverizing the resultant alloy and 
adding a cellulose solution which trans- 
forms it into a plastic and homogeneous 
muss, Krom this mass the II laments are 
drown, 50,000 to the pound of raw mate- 
rial. The slmmium lamps require current 
of only 37 volts and three lamps ran he 
placed in series across the usual UO-volt cir- 
cuit. Several 11 laments iu one bulb are used 

for high candle power lamps. 



MAPS OF RIVER BEDS 



The foundations for a great bridge or 
dam are important essentials, which, like 
the engineers and firemen on a ship are not 
seen and seldom appreciated, lief ore the 
stately structure can spun the chasm nr 
stream the foundations must be laid deep, 



‘ - r ■ i ' 




Bnats fnr Drilling 

and sure, and lasting. There’s a lesson here 
for every young man, tim we are writing 
about dams and things not preaching, 

Weeks arid months, sometimes even years, 
must he spent in studying ihe sand or rock 
beneath the water. Recently the govern- 
ment had nee risk i ii to learn the exact con* 
dititm of the river bed of the Ohio for a 
mile and a lialf T near Parkersburg, YV. Va, 
Scores of borings were made, each one fur- 
nishing Its “core 1 ' from which exact maps 
were made showing exactly the character 
of the river bottom, and of the rock be- 
n pa til to a considerable depth. 

The illustration, from the Gas Engineer, 
shows (he boats used In the sounding, l he 
drills being let down into the water from 
the sides of the boats, and operated by 
gas engines. 



CEMENT BLOCK CIRCULAR SILO 



The latest iu the sib line is the hand- 
some structure shown in the illustration. 
The following details are condensed fruin 
Hoard's Dairyman: 

The silo is 2& ft. in height and 16 ft iu 




Cement Siiu 

diameter and is figured to bold 115 tons. 
Hs cost is $360. It is constructed of hollow 
cement blocks molded to the desired curve. 
The form and method of tying the blocks 
together so as to resist the lateral pressure, 
Es shown in another cut. 

So far as we can judge, this is, in many 
respects, a tumid silo, If it proves to be 
ah the designer and owner of it anticipate, 
under the test of time, Et solves the problem 
of a cheap, safe and Indestructible silo. 
The cost per ton of storage capacity is cer- 
i a inly reasonable. The device for strength- 
ening the blocks appears to be sufficient. 
When laid up the notches En the ends of 
Hie blocks are filled with soft cement, 
which helps nut tori ally to make the wall 
strong. 




End View of Cement Blocks. Showing the Carve 
and Method of Applying the Iron Fasteners 
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CANAL BOATS WITH LOADS ELEVATED 75 FEET 




Mwer Level Canal. £huwing Lifting Cradles 



An apparatus hns l>oon constructed at 
Fox ton, England, which trim sports heats of 
nil sorts from one canal to another seventy - 
flve feet higher, w ithout tlie use of lochs, 
twelve of which would ho required to raise 
n boat tlint distance. 

Two docks with reservoirs of water are 
placed at the edge of the canals, one at the 
foot and the other at the top of mi Incline. 
Upon this slope arc laid two tracks, each 
track composed of four rails, tin these 
travel two ear* for transporting the boats, 
one mounting while the other descends, be- 
ing drawn by steel cables which run In con- 
duits. The cars are, hi fact, immense mov- 
able tubs formed of steel plates, well braced, 
and mounted upon sixteen pairs of strong 
wheels each. At cither cm! of these travel 
ins; docks are sluice gates moved by hy- 
draulic pressure. The power plant Is in- 
stalled at the top of the incline which is 
built of solid masonry. 

When a boat is ready to be transferred 
the car Is submerged, one of the sluice gates 
at Its cud Is opened and the boat sails Into 
the metal doth with all .its freight and 



appurtenances just as it floated in the eanaL 

The gates are then closed and the boat is 
ready for its journey on the rails. When 
the other movable dock has been landed In 
tlie same way one huge tub with Its float* 
mg load is drawn up while the other carry- 
ing the second boat descends, thus, the 
weigh (s being equalized, the rest of trans- 
ferring (he two boats is no more than to 
handle one ulom\ Jti order to launch the 
boats it is only necessary to open the sluice 
gates after the car has been again sub- 
merged, when they float out into the canal 
and resume their voyage. The whole opera- 
tion, as previously mentioned* takes only 15 
minutes. 

The cost or operating this plant Is quite 
insignificant.. The heats are small, hut tlie 
traffic has averaged a total of fi r 000 tops 
handled each 1 2 hours ; this cost only $6.40 
for labor, fuel, oil and repairs. These trav- 
eling docks will accommodate canal boat* 
up to 53 tons. 

From 190 to 200 boats of that class was 
a fair average number during 12 hours 
without crowding, not counting ernoes 
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molar-yachts mid pleasure boats of oil 'sorts 
w Ilk'll were transported during the same 
period. 

To what extent il might he possible or 
practicable to enlarge the Koxtoii method is 
not .vet known. If it could ln> adapted to 
large work such an the transport of great 
ocean vessels nr a battleship. It wuuld mean 
the saving of several years hi time ami a 
great many million dollars in money in the 



concern oil, in a few mi mites more than eleven 
hours, and it Is not beyond possibilities that 
100 miles an hour may lie achieved. \\ hen 
this is done a man could leave Xew York 
at £ o’clock in the tnornlng, go to Chicago, 
spend an hone there, and he hack in New 
\ nrk at 6 o'clock the next morning. 

Many experts anticipate a return to the 
longitudinal system of track support, which 
will doubtless he iu the form of a great 




Upper Level Cinah»Uo8ts Proceeding on Juurney 



i oniple] ion of the Panama canal, ’flic ques- 
tion of levels and locks would then ent tw 
particular figure, as there could he several 
levels, thus saving a vast arm 'lint of cutting 
and excavating, 

— +*4 

RAILROAD TRACK OF THE FUTURE 

Increase of speed hi the movement of 
passenger and freight trains seems to come 
iu cycles of a few years each. Il is not so 
many years ago that 2il hours were required 
t(j cover the 1,0 00 miles Pel ween Chicago 
and Xew York. Then the time was reduced 
to U4 hours, next to 2(1 hours and dually to 
IS hours. When the e lee trie motor replaces 
the steam locomotive for passenger trains 
lids lime will again he considerably re- 
duced* hat In all probability not until n 
radical change ts made in track construc- 
tion 

The high speed truck of the future will 
be laid oil longitudinal supports, instead 
of cross ties, and the foundation will bo 
tmteli deeper and more solid than is po* 
siHe with wooden cross ties. 

The New York Central is to have an 
electric locomotive < if 2*2P0 II p. which will 
he capable of hauling a heavy passenger 
train at 90 miles an hour. As it would 
lut vi i no occasion to stop for fuel or water, 
and seldom for other reasons, it will be 
seen that a road electrically equipped tub 
tween Chicago and Now York could make 
the run, so far as motive power is 



beam of concrete which Iu turn will refit 
upon a support more solid than dirt. 

In 1 lie early days of railroads in England, 
Cermany, and even this man try, the longi- 
tudinal system was employed, though by 
no menus os substantial as is required 
with the mammoth loco motive* and heavy 
sleeping ears of today. The increasing 
scarcity of wood IV u 1 lies will also contrib- 
ute Inward a radical change in track eon- 
struct Eon. 

The Engineering News, a railroad nit- 
Ihnritv. says; “Aii engineer would never 
design mi important building and support 
it on wooden blocks bedded a few inches 
below the ground surface: and lie would 
not consider the case much better If stone 
or cone-reto blocks were substituted fur 
wooden. To make a permanent support for 
ruilviay track we must carry our founda- 
tion course down deeper, just .is we would 
a building friii udat km. but it is practically 
Impossible with the ernss-tie system to 
make the foundation much deeper (ban the 
thickness of I he present wooden ties, for 
the trackmen could not reach under the tics 
to lamp them if the tics were, say, 12 In 
in inches iu depth. There is not mom 
enough between the ties to permit this; 
and It is. of course, out of the question to 
space the ties farther apart. All this points 
direct ly to tiie rephicemem of cross- ties with 
longitudinals whenever a really permanent 
system of track foundations replaces the 
present TumbsUT system*" 
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THREE ACRES OF ROCK BLOWN UP 

Henderson's Point, Piscataqua River, Demolished by Forty Tons of Dynamite*- 
Clearing: the Channel to the Portsmouth Navy Yard 



A ’Short time ago Henderson's Point was 
:i Mg ledge Of rock jutting out into the 
Piscntaqim river and forming a sharp turn 
in the swift current, so that none of the 
larger warships could pass up the channel 
to the new dry-dock at Kittery, Maine. To- 
day Henderson’s Point ties a preEit mass of 
loose deled s, which is ln>ing rapidly removed 
by powerful dredges, Forty tons of 75 per 
cent dynamite were used to reduce the 
35,000 cubic yards of rock forming Hender- 



below t he Point ti submarine drilling boat 
was used for drilling holes where the shal- 
low water began. The rock was blasted off 
Into deep water and left for the time being. 
After three months" work, scows were sub- 
stituted for tbe boat. and in nil 800 cubic 
yards of rock were removed hi this way* 
The renter of the Point removed, the 
work of putting In long holes for the lug 
charge was begun. These holes were run 
from the edge of the “rim" at intervals of 




Hatter? of Air brill* Inside Coffer-Dam 



sou s Point to this condition and the entire 
project will cost the Untied States govern- 
ment $750,000. Since, hi 1885, HeU Date 
channel. East river. New York, was cleared 
of its dangerous rocks, there has been no 
blast to compare with this one. The Hell 
Cate blast, however, extended over an urea 
of nine acres, and to break up tile 270,00b 
cubic yards of rocks, 120 tons of “rend- 
rods’’ powder and 20 tons of dynamite were 
used. 

r Jhc difficulties attending the destruction 
of HtndersoiTs Point were great. The use 
of a ooifer-dani had been Intended, most at 
the work to lie In the open and proceeding 
from the channel toward the shore, but 
itje swift current wrecked the strong coffer- 
dam constructed and then one was built on, 
top of the "rim.*’ 

The cort was first excavated and just 



<> to 10 ti, and ai a dip from horizontal of 
1*4 in. to the foot. The holes were from 
50 to SO r’b deep. Eight drills, having cylin- 
ders in. in diameter by 8-be stroke, 
woe used. The use of tripods or columns 
for mounting them was impossible under 
the conditions. Instead they were bolted 
to a heavy limber framework which wns 
loaded down with stone. A series of holes 
were bored and the framework moved 
along. The holes at the start were 5 in, in 
diameter and tapered to 2 In, ami the 
shortest time required for drilling one of 
them was 12 hours. The drills were ope- 
rated by compressed air. 

The gretit explosion eniised no injury to 
persons or damage to property, beyond a 
few broken window panes, though water 
and debris were thrown to a height of 
100 ft. 
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HOW AN AUTOMATIC SPRINKLER WORKS 



Inactive for Years, Perhaps, It Springs Into Action When Needed 






pa*, 



We Mve had several requests for a de- 
scription of the automatic sprinkler— a de- 
vice which will remain inactive for months 
mid years at n time, and then in nil instant 
when lire breaks out in some remote room, 
drenches tlio compartment with water and 
•subdues, even if Et may not entirely extin- 
guish the tire Many a time a fire has been 
extinguished at the start, which If un- 
checked for a few minutes would have 
grown into a terrible conflagration. 

The system is In reality a very simple 
affair, consisting of a hip tank of water 
placed higher than the building, connected 
to parallel pipes extending along the cell- 
ing of each room. These pipes are ordimu 
rily 8 or 10 ft. apart, while at Intervals of 
10 ft n sprinkler is attached to the pipe. 
Hy this arrangement at least one sprinkler 
Is placed over each floor space of S x 10 ft. 

The sprinkler itself consists of a metal 
frame with two bronze levers holding a 
bronze cap over the opening in the pipe. 
These levers are connected by a small link 
of solder, designed to melt at a tempera- 
ture of 165 deg. As soon as a lire starts 
the hot gases and smoke rise to the cell- 
ing, melt the solder, the levers are released 
and drop, there is no longer anything to 
hold the cap hi place, it flies out, forced by 
the pressure of the water, and the sprinkler 
is busy. In order to spread the stream in 
all directions and divide it Into large drops. 
a deflector is provided at the top of the 
frame. All these working parts wilt be 
clearly understood from the illustration 
(Fig. 1 1. The water will continue to run 
until some one shuts off the supply or the 
tank runs dry. 



There are two sprinkler systems— the wet, 
in which the pipes are constantly Jilled 
with water; and the dry, in which there is 
no water in the pipes except when one or 
more sprinklers open. In the dry system 



Ftg* J --Sprinkler lluad 

the pipes are titled with air compressed to 
about 30 lbs., which holds back a valve 
placed in the large water main leading 
from the tank. 

Sprinklers are made to act at different 
temperatures as desired, from 165 deg, up to 



Other Types of Sprinkler Heads 
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3 GO deg, This is accomplished l kj- using 
link* <>i various degrees of hardness. Kiich 
fuse link bears the date when ft whs put 
in s unit its melting tempera tine. 




Sprinkler In Action 

Modifications of the :ilui ve system include 
underground cisterns, instead of elevated 
tanks, or connection to city mains, in which 
ease automatic’ pumps are required which 
start pumping the Instant a sprinkler opens. 
A sprinkler system Is quite expensive to 
install, but secures reduced insurance 
charges. 



POMPEII’S waterworks 

A most complete system of water works, 
says Professor Kelsey, Ami Arbor, Mich., has 
recently been unearthed in Pompeii, This 
sy stem lots been so well preserved that even 
at the present day it Is possible to turn wa- 
fer on and it will flow through the pipes as 
freely as when that city was in the height 
of its prosperity over 1.-SQ0 years ago. 



A LAMPLESS LIGHTHOUSE 



A lighthouse that has neither lamp nor 
keeper, yet throws out a light at night that 
may be seen far and wide upon the sur- 
rounding water, is located at Amish Rock, 
Stornoway Ray, in the Hebrides, Scotland. 

It is a eon lea I beacon with a lantern, 
which has a mirror and an arrangement 
of prisms, fixed at its simimir, Across the 
chan neb 500 ft. away, cm Lewis island, 
stands ei lighthouse which throws a stream 
of light on the mirror in the kinlom, which 
in turn reflects ft on the prisms. The rays 
ol light are converged to a focus outside the 
lantern and then i li verge in every direction, 
making a serviceable lighthouse, fully 
adapted to the requirements of its locality. 



OBSERVATION STREET CAR 

What is doubtless the finest observation 
street car in the world has just been built 
for the Montreal street railway. It makes 
dally trips, taking visitors over all the car 
lines in that extremely interesting city. 

The ear is 4fi ft. long. 8 ft. wide, and 
the seats,, which tiill aci-ommodate CO paw 
sengcrs f are in tiers one above another, 
hence every seat commands an equally good 
view. Tile ear is open, with nothing to 
obstruct the view. At night it is brilliantly 
illuminated. The conductor acts as guide, 
pointing out and describing the points of 
interest. The car has a speed of 40 miles 
an hour, is driven by four large motors and 
is equipped with air brakes. The trolley 
pole is carried by a post at the rear of the 
ear, 




Observation Street Car, Montreal 
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LARGEST MARINE BOILERS EVER BUILT FOR 

GREAT LAKES 

Special Track Built for Loading them on Vessel for Shipment 




The largest marine boilers ever built fur 
use on the Great Lakes wore recently shipped 
from Toledo, Ohio, to Detroit, Mich,, where 
they will be installed on a new vessel being 
3 mi 3 1 there. To facilitate loading the lug 
boilers on the boat for shipment necessitated 
building n special track out along the pier. 
The boilers are each 15 ft, in diameter by 
12 ft, long anti contain three corrugated 
furnaces 44 in. interior diameter by 9 ft; 4 
ill. long and contain 3118 three-inch tubes 8 
ft, 9 in, long. They have 32 through bolts 
{2% in.) with nuts inside and outside. The 
shells of the boilers are 1 r & in. thick (the 



heaviest ever put in marine boilers, it is 
said), and are riveted with 1%-in. rivets, 
driven with 150 tons hydraulic pressure. The 
lube sheet Is % in. thick, the external part? 
%. in. and the furtiaeOK 23-33 in, thick. The 
flanges for steam pipe and safety valve are 
of east steel: the butt straps are 1 in. thick. 
The rolling of the steel plates for the shell 
was a great undertaking stud it was neces- 
sary to substitute steel gears for the ordi- 
nary cast ir on gear wheels on I lie machine. 

The boilers were tested to 315 Ilf. hydro- 
static pressure, which gives them a safe 
working pressure of 210 !h. of steam. 



ENGLISH OPINION OF AMERICAN BOILER INSPECTION 



After referring to the widely differing 
and somewhat conflicting laws of the sev- 
eral states in the matter of boiler inspec- 
tion, the Electrical Review, London, says: 
'Tn the city of New York the police dn 
the boiler inspection, A few lie 1 meted 
desperadoes drive up in a van with a force 
pump, seize an unfortunate boiler, put a 
trifle more water into it than it will fairly 
hold, ami leave it stretched and weakened 
with n quite unwarranted certificate that, 



being reduced in strength by the test put 
upon it, it is now safe to work until next 
assault and battery. No one but a born fool 
would put a boiler to such a casually ap- 
plied hydraulic test with any expectation of 
securing safety or proving n fault, though 
such casual tests do greatly help incipient 
faults to develop and prove themselves af- 
terwards under steam pressure half that 
used in the hydraulic test " 

Conditions arc different m England. 
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LOCOMOTIVE LOST IN A JUNGLE 



One would naturally think a locomotive 
wus the last thing in the world to Vie dis- 
covered lost mid abandoned in a tropical 
jungle* Tint such is the fact* and at this 
moment what was once a line machine in 



hits moled a little, the oil. In suitable quan- 
tity for the kind of varnish being made* is 
added gradually to the gum, stirring con- 
stantly. The mass is then rooked, the grade 
and character required in the product deter- 
mining the degree of heal and the time of 
boiling. Much cooking makes n dark var- 




“Hmv it Came to He There (s a Mystery" 



its day. is rusting away fur from the habi- 
tation of any human being, it was recently 
discovered in the woods in Co|nmhla > South 
America, liow It came to ho there is a 
mystery; no tracks lead to its present loca- 
tion i It's n railroad derelict. Tropical vines 
creep through the spokes of the driving 
wheels and twine around the throttle lever* 
Its headlight has vanished, and forsaken 
and deserted it is a monument to its own 
death. The Roller Maker says the name 
plate shows the engine was built ill the 
United states in 187N. 

— ■ 

HOW VARNISH JS MADE 



In brief, the making of varnish seems like 
a simple matter Indeed, yet It takes one of 
experience to obtain always the exact re- 
sults and a dependable product. 

A brass kettle having rapacity for 125 lb. 
of gum and provided with a cover having a 
hole through which a stirring rod Is ope- 
rated, is tilled and put in the fire for the 
gum to melt, which requires about one-half 
hour. From 10 to 25 per cent of the gum Is 
lost in the escaping vapors. 

In another copper kettle linseed oil is 
Iwated in the meantime* and when the goto 



nlsh and less a paler varnish, generally pre- 
ferred, However a dark varnish made of 
the best gum. but not darkened by over- 
cooking. wears better than the paler prod- 
uct. says the Master Painter. 

A ton of gnin must be sorted over to ob- 
tain enough light gum for a 12113b, melting* 
where light -colored varnish is desired. This 
makes it very expensive. When the mass 
has cooled after cooking. It is thinned with 
turpentine, great precautions against fire 
being necessary, The varnish is graded ac- 
cording to the amount of oil added to ib 
which ranges from one to sixty gallons per 
100 lb- of gum. 




Wcfttnmitipp a German product named for 
a Herr West rum who invented it. Is being 
tested in this country as a dust eradicator. 
it is said that a road thoroughly saturated 
with West rum tte will not require sprinkling 
for eight or nine days thereafter. The fluid 
is as cheap as water, and when first tried 
in Germany, a year ago. consular reports 
spoke highly of It. 

— -» + «*- 

Congress will ho asked to change the 
plans of two new battleships from ]G,dO(] 
tn 3 8,000 -ton ships. 
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RECOVERING A SUBMERGED ISLAND 



IS Billion QaUons Pumped from an Area of 7,000 Acres— < Average Depth 6 Ft.— 

Steamboat Furnishes Part of the Power 



One of the m fit upon clous p Seres of 

pumping over undertaken in the United 
Stall's, was very recently accomplished in 
California. This work was (lone in San 
Joii jiiiri county. on Bouldiu island. The 
island in iiuesison la formeil by tin 1 Junc- 
tion of (lie Sin -Joaquin and Mnknlumiie 
rhei% and nautili ns an area of more than 
7*000 aciw A large extent of this island 
is u n i lor onUiviitJon, being used for raising 
asparagus. In fart, ibis inland eoulnhi* 
what is undoubtedly tin* largest asparagus 
farm in the world. 

lion Id in island is nt iiTOgnlnr shape. and 
at a mt’im stage of water tics about S ft. 
below the level of t lie s I roams surrounding 
it, Mmiiy years ngo a huge dike was built, 
following all around the zig-z;i"gy shoreline 
of the Island, some SO miles long. During 
a heavy freshet n break occurred in Ibis 





Closing the Break 

% 

dike, small at tirsi, but rapidly enlarging. 
In a very h1.li.it1' time t lie brook increased 
mail 1.50G ft, nf embankment was swept 
a w ay. 

Through tins great breach the floods 
poured furiously and in a short time sub- 
merged the entire island. On an average 
the water stood 7 ft, deep fill over the 7 t 0t)0 




Pumping Pla at-' Su biti£ r fred Land Beginning to Appear 
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acres, After the subsidence of the floods 
the first wort to do was the repair of the 
breach. This proved a very difficult and 




A 44-in, Pump 



expensive task. Finally, after months of 
work, it was closed up and the in rush of 
waters shut out. To accomplish this it was 
necessary to sink the condemned hulk of a 
sailing vessel 250 ft, long. then piling and 
vast masse* of rock were added. When this 

heavy work was ih the company owning 

the island was confronted with the colossal 
task of pumping out a great lake. 

A large pumping plant was Installed at 
the point where the break occurred. The 
boiler capacity of 1,000 hp* was found to be 
Insufficient, and was supplemented by 500 
tip. additional in Ihe steamer “City of 
Stockton. 41 shown in the Illustration, She 
was Oft tide fast to the dike and steam pipe 
lines with Mi Joints rim ashore from tier 
four 54 in. x IS ft. boilers. 

The capacity of the four pumps was 165,- 
000 gal per mHv, pflui valent to 1UJJOO.Q00 
pal per hour. During the time of pumping 
no Toss than 0 in. of rain fell cm the island. 



which increased the duty to be performed 
a boui 1,200,000,000 gal. additional making 
the total water pumped 18,200,0(10,000 gal. 

Two 44-In. and two 3G-in. centrifugal 
pumps were installed. The capacity of 
each of the 444m pumps was 80,000 gal. per 
minute: of the 36-in., 35,000 gab per min- 
ute. These pumps were installed upon the 
syphon plan, being the lirst attempt at this 
class of installation on such large pumps 
ever attempted upon the const. The plant 
was u success in every particular and the 
water was entirely removed from the Island 
within a period of five months. Ail four 
pumps were operated continuously for about 
60 days, after which time the pumps ope- 
rated Intermittently, as best served the 
owners. The oil eon sumption ranged from 
GO to ion barrels per day of 24 hours, and 
2,500 barrels of oil were used in draining 
Hie island. Every 24 hours 240.000,000 gal- 
tons were thrown out. Tile pumping was 
started March P of the present year and 
completed in August. 

Now that the pumping is over, if ts esti- 
mated that the cost of putting the ground 
again into suitable condition for asparagus 
will iv'neh another $200,000, It is very 
probable that the total direct cost of the 
submergence of lion Id in island will approx- 
imate £300.000, 

At the present time there are 20,000 sheep 
on the island and 2. 000 Japanese gardeners, 
A full crop of asparagus is expected next 
season. 

It is said IE will mm ire 1,500,000 freight 
cars, or a train 12,286 miles long, to haul 
the grain crop to market this year. 







Steamboat Supplying 500 Boiler Horsepower 
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CAUSE OF “BENNINGTON” ACCI- 
DENT 



The naval in veal Iga lion of the "Geuuing- 

ton JJ accident finds it was caused by a care- 
less fireman shutting off the steam gauge 
connection instead of an air, cock its be sup. 
posed. The hollers were freely fired, but 
no pressure showed on the gauge. The 
safety valves stuck. Any 12 year-old boy 
who has read Popular Mechanics six months 
should have shown more discretion than 
the men who blew up the ^Bennington 
■+-■* - +- — 

STEAMER WRECKS STREET CAR 



A peculiar street car accident occurred 
in Milwaukee not long since when a steamer 
collided with the north cud of a bridge, 
just ns the car was leaving the south end. 
When the steamer struck the bridge, it tore 
it open at that cud, rmvklhg a correspond 
ing gap of 35 ft. at the other end, across 
which hung the street car with its kmd of 
terrified passengers. All escaped unhurt, 
however. Two of the huge bridge spans 
were wrenched loose and fell on the cur. 
The bridge was damaged considerably and 
it required several hours to clear away the 
debris and rescue the car from Its, p recar L 
ouf position, A scow piled high with rail 
road ties vvns backed under the bridge and 
a cribwork of ties built up to raise that end 
of the car, which was then hauled off. 



REINFORCED CONCRETE SEWER 
PIPE 



Reinforced concrete sewer pipe can non' 
be made in diameter from 15 in, to 10 ft. 
Xot only that, hut they possess a remark- 
able strength. The illustration, from Mu- 
nicipal Engineering, shows a section 3 ft, 
in diameter supporting a load of 20,000 lba, f 




rind the pipe !*o days old. Railroads arc 
now using these pipes for waterways under 
tracks in place of the more expensive iron 
pipes, Joints are made with Iron bauds 
drawn tight, the coupling tilled with cement. 




b n usual A cc idem- - Ship Wrecks Street Car 
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NOTABLE WHARF IN MEXICO 



A no tab Jo example of wharf engineering 
lias been completed after several years con- 
struction at Tampico, Mexico. The struc- 
ture is near the bank near the mouth of the 
Piinuco river, the water being 30 ft. deep 
on the river side. The construction lmd to 
lie not only fire proof above the water line, 
but calculated to resist the equally destruc- 
tive ravages of the warm salt water below. 

The entire wharf is 2,000 ft. long with 



SMALLEST NAVIES IN THE WORLD 



Several recognized nations have "navies” 
which arc simply ridiculous. l : 'or instance, 
Panama has one converted yacht; Belgium 
has out 1 training ship; Peru has a weather- 
beaten tramp steamer of 6U0 tons; anil 
Roumanians navy consists of a 1, 300-tou 
cruiser, a small training ship and 8 torpedo 
boats. Tn comparison with our "■big stick” 
the above would rate as little more than 
clivers. 




Gonial? H?. Ewltw 



Ciinsfructing the Ptei-s, Tampico, Mexico 



i racks of ibe Mexican Central extending the 
entire length. One- half inch steel cylinders 
ti ft. diameter and 55 ft. long, placed about 
30 ft- apart, support the wharf. The cyl- 
inders were sunk to the suuii which is cov- 
ered by 30 ft. of mud, Croosoted piles of 
Long leaf yellow pine were driven inside the 
cylinders and the remaining space filled 
with concrete. 

Extensive freight houses were erected on 
the wharf with electrical machinery for ex- 
changing freight hot weep the cars and 
ocean-going vessels. The above facts are 
condensed from a detailed description in 
the Railway Review. 

» , * — 

An International FEre Congress to which 
fire mud insurance men are invited will be 
held in Milan, Italy. In May, 190+3. Tn Europe 
as milch attention Is given to preventing 
fires, as Americans display in extinguishing 
them. 

♦ i » 



1906 STYLE AUTO 



Maine of the new styles of autos which 
will Ik* brought out next year will lose 
much of tin 1 accustomed resemblance tn a 
motor car nutl will easily pass for a horse, 
drawn vehicle. The running side board is 
omitted and the rear seat is higher than the 




Phaeton Auto lor 1^06 



The largest public bath tn Europe Is kb 
rated at Vienna. 1c is 587 ft. long, 156 ft, 
wide .and accommodates 1.500 people. It is 
patronized by thousands of the poor. 



other, The room required for machinery Is 
greatly reduced and the lines throughout 
are much more graceful. The style illus- 
trated will l>o known as the phaeton auto. 
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THE ARMOR-PIERCING POWER OF THE CAPPED 

PROJECTILE 



The strongest, hardest armor plate manu- 
factured today, the product of long yearn of 
experiment, study and experience devoted 
to ihe question at such steel works nn the 
Krupp, Harvey and Creusot, Is not proof 
against that marvel of penetrative ability 
the capped projectile. hi 1854 the French 
sent floating batteries sheathed with 4"'i in. 
laminated Iron to the Black Sea and these 
were aide to resist the fire of the 6S-pound- 
era in use at that time; a few years later 
the “Merrinmc.” newly clad in iron, sailed out 



to fit it In the projectile is by metallic 
soldering and with this method, caps can 
he fitted to old projectiles on hand. Another 
method, used only with new projectiles, is 
to screw the cap on the head. Whichever 
the case, the tap must be securely attached. 
Why this mass of material at its head 
should give to the projectile the extraordi- 
nary efficiency that it does is a subject of 
imicn theorizing. Certain it is, however, that 
in tests, a cupped hail, moving at a velocity 
of 2,500 ft per second, pierced an Sum 





6 INCH 
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Armour- Piercing Shot Capped 6-in, Shot 

i6-in 1 Alter Pen- 
etrating Plate 



Penetrated 9- In, Plate 
Twice and was. not 
Injured 



of [lie Mississippi to uphold the Confederate 
cause, and to demonstrate the use of tile 
armor-protected war vessel to be practical. 
Then, indeed, began the competition for su- 
premacy between armor plate and armor- 
piercing shell, now one, now the other 
claiming the advantage; striving onward 
through a period of 40 years unto the pres- 
ent day in which the capped projectile holds 
the point- Supremacy in this age, however, 
is as transitory as life, for now, more than 
than ever before, in a material sense, man 
is “restrained from no tiling that he hath 
imagined,’* and the great steel manufac- 
turers are still Imagining plates that no 
shell can pierce. 

The cap which Is used on the projectile 
is made of soft steel filled with graphite 
( though there is a freedom of choice in the 
matter} is of various shapes arid for a 4.7 
in. shell weighs about 3-3 lb. The best way 



Krupp plate that had successfully resisted 
an uncapped shell striking it with a velocity 
of 2,300 ft.; that lota-in plate was pierced 
by a 10-in shell with a clean round perfora- 
tion, only made ragged by flowing metal at 
its edges; and that other tests beyond num- 
ber have proved it 

Kugen Kodnr v, Tlmrnwertli In an article 
3u the Marine-Art I llerle- 1 ngeuiour (translat- 
ed for the Jovtrim! of the United States 
Artillery by Captain fleorge Blakely) sum- 
marizes the noteworthy theories in regard 
to the action of the capped projectile and 
refutes a number nf them, adducing his own. 

Borne claim that the cap melts and forms 
a lubricant for the projectile In its passage 
through the plate and so reduces the amount 
of friction resulting. But this could only 
lie true in soft plates where the bead and 
body of the projectile come hi sliding con- 
tact with the plate, whereas the superiority 
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of the capped projectile over the uncapped 
only obtains in the case of bard plates. Also 
tbe amount of energy required ts> bent and 




Effect of 4.7-ln. Capped Cast Projectile on Nickel 
Steel Plate Inclined 20 Degrees 

melt tbe cap would decrease tbe energy 
available for penetrative purposes. 

Another theory is that on the impact the 
cap takes up that amount of energy which 
would cause the destruction of the projec- 
tile and sets free only that part required to 
penetrate the plate. The cap is neither of 
sufficient size nor suitable material to take 
tip so large a store of energy without de- 
stroying its molecular structure* Tbe cap 
cannot act ax a guide to the projectile, be- 
cause it lias become deformed when flic pro- 
jectile is most in need of guidance* thus 
another theory comes to naught. The most 
likely theory* declares Ilerr Korin r von 
Thurnwerth is that the uppermost layer of 
the armor is softened and the plate so trains 
formed into a homogeneous steel plate. 




Action of Uncapped Projectile on Striking Krupp 
Stiie t Plate 



In striking the best Krupp cemented and 
hardened nic lad -chrome steel plate a pro- 
jectile is arrested in motion almost Jiumedi* 
fiteiy and a pressure of from 220 to 440 lb. 
occurs on its bend. At that instant the head 
of the projectile is deformed and its then 
broad rounded surface cannot pierce the 
plate, hut seeks to compress it: this results 
in the front surface of the plate bulging in. 
and the rear side bulging out. Meanwhile, 
the cylindrical body of the projectile moves 
forward, until, arrested by the deformed 
head and the plate, the low tenacity of the 
tempered material is overcome mid the pro- 
jectile breaks up. Its head is broken loose 
by the resistance and is practically welded 
io the plate. This i.s I3jc iui satisfactory ef- 
fect of the uncapped projectile against hard 
plate. 

The superior action of the capped pro- 
jectile, it is declared, rests rm the fact that, 
at the first Instant of impact with the plate, 
the head is not deformed. The cap causes 
the pressure to be distributed over a fairly 
large cross- sect 3 on instead of con fining it to 
the point, and so the point pierces the hard 




Action ot Capped Projectile on Striking Krupp 
steel Pi»te 

steel like a chisel. The cap has no further 
work tci do; the projectile passes on through 
the plate alone and uninjured; its point, once 
entered into the hard steel, forma a path 
for itself, its head ever- widening, and forces 
out at the rear of the plate a cylindrical 
section of the softer material it there en* 
counters. This section breaks up into sev- 
eral pieces* The shell goes through the 
plate whole, more often than it breaks, and 
with increased bursting effect from tills 
reason. 

The capped projectile, however has its, 
limitation*. Its superiority to the ordinary 
shell obtains only with hard plates and 
with high striking velocities: thus at long 
ranges It i* not mure effective. The limiting 
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velocity If? stated to be 1.650 ft see. 
This velocity is attained with 4.7 in. forty 
calibre gnus at 2 + 2CM> to 2,625 yd. and with 
modern 9.5* in, guns at 7.650 yd, Those are 
tlose ranges atnl leave recourse to longer 
lighting ranges and increase in thickness of 
armor piatc as the means at present avail- 
able for protection against the capped 
projectile, 

* ■ * — — 

AIR CUSHION ABSORBS SHOCK IN3 
AUTO TRAVEL 



The question of springs for automobiles 
is a perplexing one to the manufacturer, as 
tile light, flexible springs which make such 
comfortable riding at slow speeds* on ordi- 
nary roads, play so freely on had roads and 
at high speeds that humping on the axles 
results when the springs are compressed, 
and often in the rebound the springs break. 

A new device intended to absorb the shock 
of spring play and make the flexible springs 
practical ami comfortable on any road Is in 




the shape of a cylinder in which works an 
airtight piston. The cylinder is attached to 
the axle and the piston to the enr frame, by 
means of suitable brackets?, while freedom 
of movement in all directions is secured by 
universal joints at the points of attachment. 
A cap or casing on the plunger fits closely 
over the cylinder anil excludes the dust. 
The cylinder contains sufficient lubricant for 
10, QQ0 miles running and on ordinarily me 
even roads the sir cushion allows the springs 
to move freely with comfort to the passen- 
gers. while at too great speed over rough 
places the cushion absorbs the shock, spar- 
ing the Injurious effect on the springs and 



gradually brings the tar to a slop. Wear on 
machinery is thus greatly reduced, ns well 
as the comfort of (he occupants of the vehi- 
cle being promoted, 

— * ■ » 

CLOCK SHOWS TIME IN THIRTEEN 
CITIES 



A clock recently made by an English firm 
for an eastern potentate lias thirteen dials 
and shows the correct time for as many of 




the largest cities of the world, viz; Wash- 
ington, Yokahoma, Berlin, Teheran, Bombay* 
Samarkand, Rome, St. Petersburg, London' 
Paris* Vienna, Constantinople and Pekin* 
Each dial is mounted in a handsome 
or mu hi frame* richly engraved ami hears 
the name of Its city in native characters, as 
are also the figures. Similar clocks have 

lieen made in this country, 

— - - . - — - 

STREET CAR PASSENGERS DRAW 
PRIZES 



Iti the city of Mexico each passenger who 
pays fa re on a street car is supposed to 
receive a receipt from the conductor* As 
the company knows limv many receipts are 
furnished each coin! inter, it expects a fare 
turned in for a like number* In order to 
encourage the passengers to insist upon the 
receipts, each receipt is made a lottery 
ticket with n chance to draw one of the 209 
cash prizes offered 3iy the company. The 
prizes range from $1,000 down to a small 
amount. The scheme has the approval of 
the authorities and not only increases travel 
hut furnishes an excellent check upon any 
dishonest employes. 



Shop Notes for 1905 contains 200 pages. 
3fi5 Illustration a. Price, 50 rents. 
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NEW TYPE BALLOON “SWANSKE” 



A new type of balloon lias been 1ml] I by 
Cnpt. I’nge, a Swede, and named by him the 
^Sivanske." It is a pas inflated vessel of 




ft 



Ttie "Swanshe M 

such shape that In ease of an accident and 
A too sudden descent ir becomes a para- 
chute. 

— — — — 

HOW TOGO POOLED THE RUSSIANS 



An interesting side light on the battle of 
the Sea of Japan appears in the Singapore 
Press in un interview with Capt. Pern it/, of 
the salvage ship "Russ,” tost in the battle. 
The captain was on his way home and said: 
“Engagement?— from the Russia u point 
of view it wasn’t worthy of the name. 
Call it a wild scramble for safety 
shelter anywhere. Rojestvensky was taken 
by surprise, completely surrounded, bewil- 
dered. The devilish cunning of the Japa- 
nese! They had n huge dummy fleet— 
wooden ships, marvelous imitations of the 
real article, guns, lighting -tops and all, lying 
nJT the Pescadores. Of this supposed squad 
roit our admiral had Information, and pass- 
ing the Pescadores without hurt, we 



imagined there was not sufficient weight 
behind the remainder of Togo’s fleet, to pre- 
vent the greater portion of our armada mak- 
ing for Vladivostok, And then we wore 
trapped, surrounded, and hi reality, defeated 
before the fight began T 
Admiral Rojestvoiisky, according to the 
captain, was the only lighting man of any 
value among the lenders of Russia's forlorn 
hope. Xelingn (off and the others, by the fee- 
ble flight they made of it, were little better 
than traitors. They were disgraced for ever, 
Scarcely one of the Russian warships gave 
battle in the true sense of the word. The 
whole navy seems to have been daml by 
the suddenness of the attack and the over- 
whelming force of the enemy. There seems 
to have been no proper understanding be- 
tween the various commando™ m to 
whether they were all to cut and run, or 
stand and fight to a finish. Some did the 
one, a few adopted the latter policy. The 
result was demoralization, complete, piti- 
able. Captain IVniiU narrowly escaped 
with his life. 




The marine board at Trieste, Austria* is 
offering premiums for killing sharks. For 
specimens of sharks up to 5 ft. long (any 
ftpcrlcs save eatable ones), $13.30 Is paid. 
Larger sharks bring $4.60: very largo ones, 
of two particular species, $1ToO; and man- 
eating sharks bring from $9.20 to $230 pre- 
mium. 



TURNTABLE FOR AUTOMOBILES 



A turntable for automobiles, built some- 
what mi the plan of a locomotive table, is 
now available. Where the owner houses Ids 
machine in a small shed it is convenient as 




it enables him to always run the machine 
out going ahead instead of hacking. For 
garages, factories and repair shops its ad- 
vantages are evident, 
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MAY RAISE THE MAINE 




Plan Proposed for Raising the Maine 



An effort is again being made to organize 
a company -to rates the Maine, which is an 
obstruction to navigation In the harbor of 
Havana. It is now more than seven years 
since the wreck occurred and during this 
time the hull with its heavy load has been 
constantly sinking in the soft muddy bot- 
tom of the bay. The only possible way to 
raise the vessel would be to inclose it In a 
cofferdam, and pump the water out. 



Whether it could then be patched and 
floated won id depend upon how badly the 
hull is shattered. 

The proposed dam would be about 400 
ft. in diameter and 100 ft, deep. The pros- 
pect of recovery grows less each year as the 
machinery, guns and other valuable salvage 
is being rapidly corroded in the warm salt 
water* The authorities claim that the wreck 
is a menace to navigation. 



CANADA REVIVES GEORGIAN BAY CANAL PROJECT 



The Canadian government has revived the 
old project of a deep-sea ship canal con- 
necting the Georgian bay with the Ottawa 
and St, Lawrence rivers, thus creating an 
All- water route from Chicago to the Atlantic 
and diverting to Canadian channels the 
mighty stream of commerce that now flows 
through Buffalo and New York oti its way 
to Europe. Canada would reap an immense 
profit in tolls. 

The annual export of grain from the Unit- 
ed States amounts to 2,223,000,000 bushels 



and of moat 1, 000,00 0»0 00 pounds* three^ 
fourths of which moves to New York by 
rail and less than one-fourth from Chicago 
to Buffalo by boat. The cost of carrying 
from Buffalo to New York is stated as 
greater than the cost from New York to 
Liverpool. The dtetenee from Chicago to 
Buffalo via the great lakes Is 900 miles end 
from Chicago to Montreal by way of 
the Michigan, Huron and Georgian bay 
canal* 90S miles. The Georgian bay canal 
would undoubtedly afford a cheaper and 




Hop Shewing Route of New Canal 
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shorter road to the foreign market, and 
though Xevv York would inevitably lose. 
Chicago and Duluth would gain. 

‘'In all 22 miles of canal with a depth of 
20 ft. of water on the silt and 22 in the 
randies would have to 1>e limit." remarked 
James J. Hill. The Ottawa river would re- 
dii ire some dredging and for the rest, nature 
has prepared the way* The rust of build- 
ing the canal would approximate f 70 ,000,000. 



HOW TO MAKE AN ADJUSTABLE 
SHAVING MIRROR 



By Ch P. Mitchell 

Get about two ft, of ^4 -in. brass rod and 
bend one end in half circle ns in Fig. 1. 
This cun be done by holding loosely in the 
jaws of small vise and bending a little at a 
time unfit the half circle is made. The oth- 
er end should then bo screwed tightly hi 
vise and bent up In same plane IVj in. from 
end to a sharp right angle ns in Fig. 1, 



bolt about % in. from bend; then paicc Jrt 
vise to the depth of 1 in, and bend the two 
ends opart at right angles as Id Fig. 3. 
The extremities of each end should (hen ho 
bent around hvo pieces of si out wire curved 
away from each other, the ends of which 
are bent over the edge of a round mirror, ns 
in Fig, h. If the ends of the wires are 
pinched together, the mirror can be slipped 
in and out at will. Now put the 2^-im 
piece of brass hand in vise to the depth of 
%dn. and bend at right Angle; then hend It 
back over and a round end of rod. Xow bote 
n hole near the edge to correspond to the 
hole In the 4 V. dm piece and insert a half 
inch bait through both holes as In Fig, 5, 
using two tints, one to act us a lock nut. 
The door stop can then be screwed to the 
wood frame of any window (two screws 
will be sufficient to hold it, using the two 
upper screw holes 1. If the curved end of 
the rod Is then inserted and the mirror 
placed on the other end of rod ami the nuts 




Get a folding door stop at any hardware 
store (those used In connection with doors 
which mil on mils) and drill with a %-|u. 
drill, a hole in the middle of the center 
projection, as in Fig. 2, but when the point 
of the drill begins to shew on the other side 
be careful to slop when the hole is large 
enough to admit, easily, the curved end of 
the *4 -In. rod. In other words, instead of 
drilling all the way through, stop when the 
opening Is a fraction over % hi., making the 
opening nt one end % in. and at the other 
% In, 

Get about 7 in, of 1-in. wide and 1/32 -In. 
thick brass band ami cut with shears in 
two pierce of 4 Vi in. and V/? in. respectively, 
bend the piece In halt and hammer 

flat together, then drill a hole for a half inch 



tightened so that It will turn stiffly, It will 
be found that the mirror can be placed In 
any position desired and can be put out ol 
the way when not in use. Other door stops 
can he screwed to other windows in any part 
of Hie bouse and the mirror and rod moved 
from one to another. 



“POP” WISE AS HIS ANCESTORS 



I have been a reader of “Pop” about € 
months, and dad it the best mechanical pub- 
lication I have over had hands oru [ am a 
mari no ga so -engineer and And the Shop 
Notea a great help, <4 Pop w may bo young, 
but a Groat -Grand-Pop could not be any 
wiser,— E. S Stout, Sun Pedro, Gal, 
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TURBINE SHIPS 800 FEET LONG 



Horsepower, 75 ,UUQ= = Displacement* 4 3,000 Tons— A Floating City 



Iti whatever respect any big ocean liner 
iu existence lias excelled in the past* be it 
d 1 1 nensio ns* c apacit y, a room m odat io n s or 
speed, the eclipse of her pride is presaged 
in the construction in England of two mon- 
ster turbine C'unarders. In such degree will 
these mammoth vessels surpass all their 
elder sisters of the deep, competition be- 
tween them will scarcely he worth while— 



the twins will have to race with each other 
to create an interest 

The dimensions of these new vessels are 
as follows: Length over all, SOD ft.; beam, 

88 ft,; depth, 60 ft; displacement, 43,000 
tons. The horsepower of each will be 75*000 
and the contract speed Js placed at £5 knots. 
Comparing them with other bier steamships 
of the world* we find that in length the 
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*■ Eight-Story*’ Ship With Elevators 
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‘‘Baltic” is exceeded by 75 ft. and in dis- 
placement 3,000 tons; that tlie beam of the 
"Great Eastern,” for years the accepted 
standard for modern steamships, Is 5 ft 
less than that of the Cimardors, and her 
depth 2y z ft less; length, 108 ft less, And 
that the speed of the "OoutschlatieT and the 
"Kaiser Wilhelm II/ 1 for years the fastest 
ships crossing the Atlantic, is 1.5 knots too 
slow to keep up with even the contract pace 
of the Cunanlerfl, which, U Is tacitly agreed, 
will not be their best, as turbine vessels 
nearly always exceed the contract speed. 

The steel plating of the turbine twins Is 
1 % in. thick, bringing it on the lap to a 
total of 3 in. on each side. Their extreme 
draft is 36 ft., but not until the new Am- 
brose channel Into .Yew York harbor is com- 
pleted will they be able to load to that draft. 

Tiie vessels have double bottoms 5 ft, 6 in. 
in depth between the inner and outer shell. 
The Scotch boilers are placed four abreast 
and the large coal bunkers are located in 
the wings. There are in all eight decks. 



The third-class passenger accommodations 
are the best ever afforded; the space is di- 
vided into separate state rooms, and the 
rooms are lighted with port holes. There is 
a great dining saloon on the upper Oeck t 
80 by 125 ft., and capable of Seating over 
500 people. In the center will be a large 
overhead well, extending through two 
decks, and crowned with a dome of cathe- 
dral glass. The first-class state rooms will 
be E>0 per cent larger than the usual size. 

The vessels in height compare well with 
an eight-story building, and in many re- 
spects resemble one. They are equipped with 
elevators, ao innovation that will be greatly 
appreciated. 

Four turbines of a designed indicated 
horsepower of IS, 000 supply the motive 
power. These will all be placed on the 
same plat form. The stride in size and con- 
struction Is indeed a long one, hut it is 
hardly to be expected that other large steam- 
ship companies will let it rest here — it is 
merely an impetus to competition. 



UNIQUE MARINE PULPIT 

Wheft tht 41 Sky Pilot” Pi-eachcs From the 
* k Wheel” 



What Is doubtless the most unique and 
appropriate pulpit in the world may be seen 
in the mariner's church, San Francisco, As 
its name implies, it Is devoted exclusively 



& 




The Marine Pulpit 

to the welfare of the sailors who visit that 
port from all parts of the world. 

The pulpit platform is in the form of the 
stern of a Ship, modeled after the graceful 
line? of the "Young America,” of Kan Frau- 
cisco, a very handsome craft. 



THE ELECTRIC VIOLIN A SUCCESS 



The Muft Difficult at A|| Instruments Mow Played 
By Machinery 



All kinds of violin music ranging from 
the classical production of world-wide ar- 
tists down to the old time "money musk” 
of the husking bee, can now he rendered 
without the touch of a human hand. An 
ordinary V> hp, electric motor furnishes the 
power and other electrical machinery does 
the rest. While pianos, guitars, cornels, 
banjos and scores of other instruments have 
been reduced to mechanical operation, the 
violin has persistently bullied the hundreds 
of earnest inventors who have been work- 
ing for years to perfect a purely automatic 
mechanical instrument. It is only within 
the past few weeks that success lias been 
achieved, and a mechanism perfected little 
short of human in its operation. 

The violin itself, which requires no ex- 
planation, is firmly anchored on a hand- 
some cabinet. Instead of a bow there are 
four revolving discs, composed of celluloid 
and msi n, called sounding brushes— one for 
each string. These discs are constantly re- 
volving while the machine is running, and 
one or more of them press against the 
strings at the proper moment, by means 
of electro magneto. At the instant the disc 
touches its string an electric finger, also 
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Tlie Electric VfoJin 



operated by a magnet, presses the same 
string at the proper place, just as a musi- 
cian would do with his own lingers. There 
are 58 oC these electric fingers arranged in 
rows, us will lie seen in the illustration. 
Connecting with the revolving discs and 
the electric fingers are wires, not shown, 
which pass into the lower part of the case 
containing the violin. These wires each 
end in a small brass strip, or contact point, 
which rest* upon a perforated strip of 
paper, which te the score. TbEs paper strip 
passes over a brass cylinder, and when one 
of the perforations in the paper reaches a 
contact point, the perforation allows the 
brass point to touch the brass cylinder thus 
completing the electric circuit and operat- 
ing the proper magnets which control the 
movements of the discs and Ungers. A long 
perforation therefore produces a long note, 
and a short perforation a correspondingly 
short note. The machine can do what no 
human performer can do, viz.., produce a 
sound on any two or more strings at the 
same Instant, thus securing an orchestral 
effect. 

One would naturally expect a machine 
could produce nothing but “brassy" or 
metallic music, but quite the opposite is the 
fact. The transferring of a piece of music, 
ns actually played by a performer, onto a 
record from which the perforated strips are 



made, is a difficult operation, which the in- 
ventor guards as a state secret. 

The electric virtuoso Is designed for use 
in the home, but will doubtless be first seen 
on the stage as u musical novelty, and in 
other places of amusement. Tt can lie ad- 
justed to four times the volume of the hand 
played Instrument, or graduated to suit the 
faintest, most delicate strains desired. The 
tuning would naturally seen to be a difficult 
undertaking, but this 1s also done me- 
chanically; in fact one who is not himself 
a musician, can accurately tunc the instru- 
ment by means of ft special roll of the per- 
forated paper, and the use of certain thumb 
screws. In short, the electric violin is said 
to lie capable of performing any action of 
the hand-played Instrument, and much 
more. 



Lightning killed one man and injured two 
others Id a mine 1,008 ft, in the ground in 
Michigan recently. The bolt struck a cable 
and ran down into the mine, prematurely 

setting off two charges of dynamite. 



“if explosions occur in the muffler of the 
gasoline engine, add more battery," advises 
a contemporary. It may be a case of weak 
mixture, when the user will have to add 
more gasoline— The Gas Engine, 
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THE HANDLELESS HAND CAR 



From Boston Lg San !■ lanclseo, and as far 
back as tlie oldest settler can remember the 
of tlie section gang pumping their 
band car Is a familiar one. Thousands upon 
thousands of these useful but unsightly 
vehicles travel over 6,000,000 miles each 
year on the steam railways of this country. 
The auto rime seems destined tu reach 
even w Pat f ,f and lie is due to ride in ease in 
the near future when he goes down the Hue 




l4 Pflt's'* Automobile 

to take out a broken tie or raise a low Joint. 
HI& auto rejoices in the impressive name 
of section motor work ear, and will carry 
his crew merrily along at 15 miles an hour, 
while the hoys rest and pack their pipes. 
The motive power is a f wo-eylinder, & In p fj 
gasoline engine, with simple gearing and 
calculated f& opera to with little experience. 
The car is made for any gnu go from 24 in, 
up, will run in either direction, and is 



quickly stopped by means of a don hie hub 
brake. The framework is of steel tubing, 
combining necessary strength with mini- 
mum weight* 



MUNICIPAL TELEPHONY A FAIL- 
URE IN ENGLAND 



For years the government has operated 
the telegraph in England, giving a S 3 excel- 
lent service at very low charges. Six years 
ago a hill was parsed allowing cities to go 
into the telephone business. This net was 
repealed on August 3 La*t. The plan was 
a failure. During the six years only 13 
cities out of a possible 1.33-1 look out a 
license, and of the 13 only G put in tele- 
phones, On August 3, when the act was 
repealed, only 5 municipal exchanges were 
in operation, and all of these were in a 
sorry plight, tinancially* In order io pro- 
tect the public I He government has offered 
to take over and operate the live exchanges, 
which are situated in Glasgow, Hull, Brigh- 
ton* Pori* mouth and Swansea, and which 
cost a total of 52,500*000. 

The lesson Is obvious. Something more 
than a merely honest administration is re- 
quired* for there is no suspicion of the 
grafting prevailing in this country, in con- 
nection with the failure. 

* ■ » 

Just try to imagine the Czar taking 
chances on a trip in a submarine! 
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Motor "Hand, C4r**-*Cirrleo IS Men IS Miles an Hour 
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AH the articles ap- 
pearing in till* de- 
partment are reprint- 
ed In book farm at 
the end of each year. 



SHOP NOTES 



C a nt r 1 tuitions to 
this department are 
Invited. It you have 
worked out a tuod 
Idea or know vl one* 
please send it In. 



A PIPE HACKSAW FRAME 



To make this frame, three ^4-in. ells, two 
pieces of %-ln, pipe, 3 in. Ions (B B), one 
piece of V|-iu. pipe, 15 in. long (A), mid one 




*4 -in, toe will be required. C ia n piece of 
bolt Iron, pipe-threaded mid screwed Into the 
dl : D is n piece of the same metal, 4 In* 
long, which is bolt- threaded aiul passed 
through the? reamed tee with about 4 in* of 
thread on the handle side of which Is a nut 
by which the tension of the blade may be 
adjusted. Parts C and D both have slits 
sawed in them parallel with the blade, Into 
which the blades are fastened by means of 
pfns passing through holes drilled for the 
purpose, fittings without bosses on them 
make a neater appearance, and all brass 
pipe for the frame looks better, also. — Goto 
trlbuted by Apprentice. 

— - — « « » 

HOME-MADE WATER HEATER 

A water heater to have steam and drip 
connection hitched into steam heating sys- 
tem, the same as a radiator, water entering 
lower tee and being discharged from the 
upper tee, is shown in the illustration* 

The beater may be used either vertical 
or horizontal, though it should be pitched 
toward the drip end, and may be used with 
or without tank. It consists of outer pipe 



in the end make the shell watertight where 
the steam pipe enters with a long thread at 
both ends. 

A l^-tn. outside pipe with tees 1% in, x 
¥2 in* or equivalent; with bushings U+a in* x 
% in, for the end and bushings % in. x % In. 
far connecting and. making watertight joints 
with ¥2 In. steam pipe at the ends, will heat 
a volume of water 6 or S ft* loug,— Con- 
tributed by IV. J* Barber, North Adams, 
Haas, 



BATTERY ECONOMIZER FOR TEL- 
EPHONES 



By the use of a 
switch (3) placed on 
the telephone box or 
on the wall and wired 
up with the batteries 
(1 and 2) as shown in 
the diagram, a great 
deal of wear on flie 
batteries can be saved 
and they will last a 
long while. — Contrib- 
uted by (tpo* R. Bow- 
ers, Sbelbyvllle, Mo. 

* ■ » 

VARNISH PRECEPTS 



One coat of varnish never cracks. 

Two coats of varnish seldom crack. 
Three coats of varnish often crack. 

Four coats of varnish always crack, 

* —Master Painter* 
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dome' .Made Water Heater 



or shell, through the center of which passes Shop Notes for 1905 contains 200 pages; 
smaller pl|>o for steam, the water being 3S5 illustrations. Price, 50 cents. Write for 
around this smaller pipe; heads or bushings a copy to-day* 
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DRAWING FIVE-POINTED STARS 



One of the easiest methods of making a 
five- pointed star by the use of the steel 
square is to describe a circle of a given 
diameter, then divide up the circumference 
by indicating chords equal to seven-twelfths 
of tbe diameter. The five points where the 
chords intersect the circumference will be 
the points of the star, says the Metal 
Worker. 



Hr 1. FLc, 2. 

Another good way is to divide 360 by the 
number of points the star ie to have, which 
will give the distance between points in de- 
grees, Then get the angle mi the bevel 
square with the protractor, and using any 
diameter as the base line, the points may 
soon be obtained. This operation is illus- 
trated in Fig. 1. while Fig, 2 shows the star 
with points joined. 



home-made level 



A home-made level which suffices for all 
ordinary purposes is shown in the dia- 
gram, The level is made of a I % in. x 3 in. 
x 36 in. piece of wood, two plastering laths. 




2 ft. tong, a string and a plumb bob. The 
illustration explains the construction. The 
lathes may lie nailed to the bottom piece 
with shingle nails. — Contributed by Jos. 
Morton, <Tr. f Dunn, Tenrt. 



STRAIGHTENING WIRE IN THE 
LATHE 



Short lengths of thick wire are very hard 
to straighten with the mallet, but the work 
can be done in the lathe, quickly and easily, 
says the Model Engineer, London. 

Grip the wire In the chuck, and roughly 
straighten it with the hand, so that it clears 
the lied. Now get two pieces of hardwood 
ataout 1 ft. by 2 In. by % te. f and bore a hole 
in each about 2 fn. from one end to fit the 
wire. Blip them on the wire close up to 
chuck, and start the lathe. Urip the pieces 
of wood in the position shown in the sketch, 
keeping the ends farthest away pressed close 
together and twisting the pieces of wood 
in opposite directions. Move slowly along 
the wire, keeping in the same position. If 
necessary, repeat the operation, New holes 




Straightening Wire 



can be bored In the wood at a short dis- 
tance from the oEd ones when these become 
too large. 

WATERPROOF ELECTRIC LIGHT 
SOCKETS 



Electric lights h?o located that they are ex- 
posed to water may be made waterproof by 
the following described mentis: 

Before putting the lamp into the socket 
fill the receptacle with n lump of soft putty, 
then screw the lump in. This will force the 
putty into every crevice and make it abso- 
lutely tight. Unscrew the lamp again, clean 
the putty from the threads so that it will 
not stick there as it hardens, then screw up 
again, A correspondent of Power saya this 
works exceedingly well. 
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BABBITTING LADLE MADE OF PIPE 



HOME-MADE POST AUGER 



Into a pipe cap screw a 1^4 x 1^4 

in. nipple, threaded on one end only. On the 
inside of the nipple file a mouth or lip (A) 
for pouting a small stream. Make a handle 
of Ui-ln. or %-ln. pipe of whatever length is 




Babbitting Ladle 



most convenient for your use. Screw the 
handle into the nipple about Vi Id* to brace 
it and plug it at that out! with a pipe plug, 
or an old bolt threaded id. On the other 
end of the handle screw a tee, making it 
convenient to hold. Have? all the threads 
neat and tight, so the ladle will not lie un- 
sightly.— Contributed by Apprentice. 

— ■+++■ 

TO CUT THIN STEEL WITHOUT 
TEMPERING 



A simple method of cutting a thin piece 
of steel as from a saw blade, without draw- 
ing the temper. Is shown in the illustration. 




Cutting Thin Sleet 



A correspondent of the Blacksmith and 
Wheelwright recommends this method, 

- — -*-*-*■ 

CLEANING SMOKED CEILINGS 



A smoke-blackened ceiling may be cleaned 
by coating with a mixture of starch and 
water, allowing this to dry, and then brush- 
ing off lightly with a soft brush. 



Any circular disk that is wide enough and 
not too thick— as, for Instance, tin? broken 
blade of a disk harrow or a circular saw 
blade — may be used for the auger blade. 
Center punch the plate, mark the size re- 
quired with a compass and cut in circular 
shape. 

At the center of the disk punch or drill 
a %-in. hole, then split (he disk from the 
center to the outer edge and cut out a small 
strip as at X In the sketch, so as to leave a 
better opening, says the American Black- 
smith. Sharpen both sides of this split and 
turn one down and the other slightly up- 
ward. Forge a piece like B and rivet it on 
the blade ns at A. Forge a lip, C* from a 




Home-Made Post Auger 



piece of spring steel and rivet it to the blade 
on the edge opposite the split part. This lip 
Is intended ta cut tlie soli on the outside, 
while at the split the cutting is directly 
down into the soil. The whole blade should 
be concaved on the outside edges— turned 
upwards. 

Make the stem D, of %-\n. round iron, 4 
ft, in length, with an eye for a cross handle 
and with its point extending 6 In. below the 
blade and twisted like a twist drill. Cut a 
thread on the stem and screw Into plate B. 

This auger is particularly useful in bor- 
ing holes In stiff clay soil. It makes a clean 
bole and can lie used without water. The 
boring c^n be fast or slow, according to the 
downward bond given the cutting lip of the 
disk. 
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CHEMICAL FORMULA TABLE FOR 
PAINTERS 



The painter who luis some knowledge of 
chemistry will find It frrently to his advan- 
tage in the preparation of LL colors. For 
those who cannot take an eta a ooiiftw the 
follow i tie table compiled by the Master 
Pn inter will Vie found useful and worth 
memorizing. 

Common Name 

Barytes. Blanc Fixe. 

Gypsum. Term Alba, Plaster of Paris, 
De-Hydrated Plaster of Paris, 

Whiting, Lime Carbonate, Lime. Paris 
White, Spanish White, English. White, 
Marble Dust, 

Sublimed Lead. “White Lead,, 1 ' 

White Lead, Corroded Lead. 

Sikx, Silver White, Infusorial Earth, Wood 
Filler, Ground Quartz, 

Zinc White, Zinc Oxide. 

China Clay, Clay, 

Litluirge, Lead Oxide. Massicot, 

Red Leaf!, Orange Red, 

Chinese Vermilion and Mercury Vermilion* 
Venetian Red, Indian Reds. Mineral Brown, 
Etc. 

Chrome Yellows, M and L, 

Chrome Yellow. Q. 

Lamp and Gas Black, 

Ivory, Bone, and Drop Black, 

Graphite, 



THAWING FROZEN GRODNO WITH 
LIME 



Lime may he successfully used In thaw- 
ing frozen ground where excavating must 
be done to gain aecesw to frozen pipes. Ap- 
ply otic barrel over night* covering well, for 
thawing out front 1 ft, deep, In n trench 
2 ft* wide and 8 ft. long. Hot water may 
he used with the lime to good advantage* 



Chemical Name. 


Formula 


Sulphate of Barium* 


BaSo, 


Sulphate of Calcium, 


CaSO 4 aHj0 


Sulphate of Calcium, 


CaSO^f^O 


Carbonate of Calcium, 


CaCo % 


Sulphate of Lead, 


FbSO, 


Basic Carbonate of Lead, 


aPbCOjPbHjO 


Silica, 


SiO ? 


Oxide of Zinc, 


ZnO 


H vd rated Silicate of Alumina* 


2SiO*Ai ,0211*0 


Lend Monoxide. 


PbO . 


Lend Oxide, 


rb t 04 


Sulphide of Mercury, 


HgS 


Oxide of Iron, 
Chromate of Lead. 


Fe A 

PbCrU* -1- PbSOj 


Chromate of Lead* 


PbCrO, 


Carbon, 


C 


Carbon* etc.* 


C 


Graphite, 


c 



AUTOMATIC CUT-OFF FOR ELECTRIC LIGHTS 



Fasten an alarm clock on a shelf, and 
about 10 In, away place u switch. Make a 
trigger as shown in the sketch :itul mount 
It on an axle* so it will move backward and 
forward* At a point tin the wall above this 
arrangement, fasten a spiral spring at such 
u height that when the switch is closed and 
then let go. It will stretch tile spring. Fasten 
the spring to the switch with a screw eye* 



Attach a stout nml to liie alarm key of 
the clock and mu the cord to Ihe trigger. 
Put a hook on the string, so that it may be 
hooked to (he trigger* showing that the 
alarm is wound up. Wind and set the 
alarm; pull the switch down and put the 
handle in the trigger, then fasten the string 
on the trigg€‘r. 

When the alarm goes off. the key will 
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Automatic Cut-Off far Electric Lights 
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wind tip the string, thy* pulling the trigger 
out and releasing the switch handle, which 
is pulled up by the spring and so outs out 
the lights. This device is convenient for 
store keepers who wish to keep lights burn- 
ing in show windows until a late hour,— 
contributed by IV* !, Slattery* Km# worth, 
Pennsylvania. 

— ■ ■+-*> 

TO MAKE A STEAM GAUGE ALARM 



A p ten ui gauge a tanu that will sound 
whenever the steam pressure fulls to a pre- 
determined point Is described by a corre- 
spondent of the Xaiional Engiuogr* 

Connect up an ordinary annunciator bell 
with the gauge, running one wire to the 
poet of the pointer and the other tu n piece 
of copper fastened to the face of the dial, 

I utt insulated from it- The wire to the 
gauge pointer will; make contact with the 
pioee of copper on the dial face whenever 
the steam pressure (Imps to the predeter- 
mined point, thus dosing the circuit and 
ringing the bell. The alarm may be thrown 
out of service at any time by a switch placed 
In the circuit. 



HOW TO PAINT IRON* ZINC AND 
GALVANIZED IRON 



The best tune for painting new iron is at 
the foundry as soon after easting, or being 
wrought or rolled, as possible. Bays the Mas- 
ter Painter, Paint ii when a dry wind nr 
warm sun will mt upon it; do not paint it 
in the early morning or damp evening. First 
see that the Iron is thoroughly dry a nd free 
from mat, and then coat with red load and 
linseed mi t a thin coat, just enough to pene- 
trate tlw pores of the iron. The first coat 
must dry hard. Follow lip with three other 
coats containing red or white lead in us 
great proportion as possible. 

To paint old Sion, buns olF all rust and 
sente, 'brush with turpentine or paraffin and 
proceed precisely as with new inns. 

For 55 inc, the first coat should consist of 
white lendj red lead and turpentine, tem- 
pered with va i ni ah. Wash now rolled sheet 
Kfnc with a solution of a tabjespootifnl of 
hydrochloric nr niliie arid to a gallon of wa- 
les 1 , or scratch the surface with Xo. ? glass- 
paper before painting. 

Treat galvanised iron the name as zinc, 
hut do not use the unit! prepara tlon T nor 
scratch. Very smooth^ bright tin plate must 
be first dulled nr scratched and the first 
coat should be oil less. 



PUTTING A NEW BASE UNDER A 
BOILER 



In, substituting a new base under a boiler 
for n broken one, a correspondent of the 
Metal Worker tells how the job can be done 
quickly and without disturbing any of the 
connections. 

Saw out Ewo hardwood wedges and drive 
them under the two return pipes in posi- 
tion as shown at A in the sketch, These 
should be of proper height to lift the boiler 
off i lie base just far enough to allow the 
broken base and grains to he slipped oul and 
the new base slipped in. Brace the boiler 
from the walls to keep it front slipping 




putting SI New Base Under a lieiter 



sideways, and before removing The old base 
score a deep mark with a cold chisel on the 
brick foundation, so that the new one may 
be put in on exactly the same spot, 

- — — ■* * » — 

HOW TO MAKE CELLULOID IN- 
COMBUSTIBLE 



Make an others I col iol solution of cellu- 
loid and an ether-ateoliol solution of ferric 
peyelikmde, then mix the two solution#. Tills 
will give a clear, nyrnpllke liquid, yellow in 
color and yielding no precipitates. Tonr It 
into a suitable vessel and leave for spon- 
taneous evaporation. A shell-colored gub- 
sbmre will be produced, which after wash- 
ing and drying, gives the result desired. say.s 
the .Model Engineer, London. 

i. eitnlold so treated will She pliant* trans- 
parent, uninflammable and incombustible. 
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SLED ^ mu VINO LAWN 
SPRINKLER 



In watering a lawn in the old-fashioned 
way one has to do much walking in moving 
the sprinkler from place to place, shutting 
off the water and turning it on again, and 
is certain to get Ids feet wet in the opera- 




tion. To avoid all this trouble, make a little 
alfid of 1*4 in* pine, 24 in. long, with ^-In. 
hoard nailed across tile runners, wliieli 
should ho about 2d In. apart 
Then fasten the sprinkler ori the sled, well 
town rrl the front, attach a hunt S ft. of rope 
to the sled to draw it by, mud arrange the 
hose so i! will run out back of the sled 
to prevent its tipping over. The sprinkler 
can then bo moved to any poini on the hiwn 
without one's running buck and forth 
through the wet grass to turn the water mi 
and off.— Contributed by j, K. Wallace, San 
Jose, Cul. 

**4 

RACK FOR KITCHEN UTENSIL 
COVERS 



Tin covers for stew pans and kettles are 
a nuisance when not E n use, as they are 
apt to slip off the shelf, tf piled upon It, 
and are sure to get out of order so that 
one must, search for one of the right size. 
To make n convenient rack for these covers 
gel some strips of Vj-hi* boards, half of them 
1 in. wide and the other half 3 
in. wide and all as long as the shelf is 
wide. Have as many of each width strips 
as you have covers, or more* Fasten these 
strips with shingle nails to the bottom of a 
shelf that is about 5 ft* from the floor as 

SHELF X 

•a..'* ;e>* 

Rack far kettle Covers 

shown In the sketch. The strips should he 
fastened at various distances apart in eider 
to accommodate the several si&cs of covers. 
Place the covers with knobs or handles 
downward. — Contributed by J* S* Wallace, 
Ban Jose, Cal. 



EASY METHOD OF BURNING 50 
BUSHELS OF CHARCOAL 



in our February number instructions for 
burning TOO bushels of charcoal were given; 
the accompanying directions are for a 
smaller quantity— any, forty or fifty bushels. 

Pick out a spot w here rocks are not too 
plentiful and where perpendicular walls of 
ground will not crumble too easily and dig 
a bole 6 ft* long, 4 ft, wide and 6 ft. deep. 
Cut into lengths of about 4 ft* 7 in* enough 
of sound dry wood lo fill the hole. File 
the wood alongside the hole where it will 
be within easy reach* Get an armful of dry 
kindling, split lengthwise, nnd a couple of 
armfuls of green evergreen brush or green 
hay (wet gunny sacks will do as well). 

Put the kindling at the bottom of the 
hole and set it on fire; next pile in the wood 
on top of It, packing it close together. For 
the first 2 ft. work rapidly, Proceed with 
the filling until the bole is full and round 
it up a little, making It highest in the cen- 
ter* Then lay on the covering material— 
green grass, wet sacks or whatever it may 
he. Spread this material along the center, 
leaving a 6 -in* space at the edges of the pit 
uncovered, then throw dirt on the covered 
portion. The 6-in. space left is for ven- 
tilation and escape of smoke. 

The pit will not require much tending* 
When the flames break through, dose it a 
little at that- place, but not more than is 
necessary. By starting the burning at six 
o'clock in the morning* the material will be 
burned lo coal by nine o'clock in the even- 
ing— fifteen hours* Along in the afternoon 
fhe Are will be getting pretty well to the 
top. Tramp on the pit, and if any holes In 
it cun be felt, remove jhe covering at those 
places and trample in some short pieces of 
wood nlxmt a foot long until the hole is 
tilled up even with the top, then replace the 
covering. Toward the last It must be 
watched closely, as the flames arc apt to 
break out. 

Tf for fifteen hours a thick cloud of smoke 
has rolled above the pit, at the end of that 
period it should be burned to coal* Put 
damp covering over the G-ln. marginal space, 
pile on dirt to a depth of 8 or 10 in., wet 
It and trample down till solid. In the 
morning wet the dirt again, thoroughly* In 
two days the coal may he dug out, 

Choose n still day without wind for burn- 
ing: foggy or rainy weather will not affect 
the burning* — Contributed by John H* Evans, 
Dewey, Montana* 
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HOW TO MAKE A PNEUMATIC 
PAINT MIXER 



A pneumatic paint mixer may be made of 
i/ifln* iron pipe* with an air hose Coupling 
attached to the upper end and the lower 
portion of the pipe bout into a circle slight] v 



ACID-PROOF INK FOR ZINC 



An acid-proof ink which may be used 
with a drawing pen on Kino, says the Drafts- 
man, consists of 1 dram verdigris, l dram 
sal-ammoniac powder and % dram lamp- 
black mixed with 10 drains of water. 



U‘r tat re 
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Mine# Paint Pneumatically 



smaller in diameter than the inside of tlm 
bottom of the barrel. In the circular por- 
tion,. drill a number of fo-in. holes spaced 
2~iu. centers. Air escaping through these 
holes, agitates the paint in the barret and 
mixes it thoroughly. The end of the pipe in 
the circular portion may be merely plugged 
up, but is apt to clog in tile section in- 
dicated at A t because the force of the air 
expends itself before this point is reached. 
Probably a better way would be to con meet 
li to tiie ring by a T. as shown at C* so that 
the air will circulate from both til reel ions, 
says the Canadian A inch Inc Shop, 

The mixer may be connected to an old 
air hose and this, in turn, connected to the 
main line with an air ho^e coupling. 

* * » 

Contributions 10 our Shop Notes depart- 
ment are invited, Brief, clear descriptions 
and rough sketches Eire acceptable. 



Life subscription to Popular Mechanics, 
S 10.; flve years, $3, 



MENDING PORCELAIN AND GRAN- 
ITE WARE 



Porcelain ant! granite ware, which cannot 
bo soldered, may be mended satisfactorily 
in the following way; 

Mix together litharge and glycerine to 
about the consistency of putty and then 
apply to part to he mended. Apply lent each 
side of the hole mid press it through, then 
finish off xmnotli and let dry. When dry 
it will be as bard as the porcelain nut! will 
withstand any heat that porcelain will,— 
Contributed by \V. C. Telford* Santa Bar- 
bara* Cal* 

■ ■+-*+ 

SIMPLE TAP WRENCH 



A simple tap wrench is made of A -in. 
steel rod in two parts each 4 In. long. One 
end of each part is treated as shown in Fig. 
1. Fig* 2 shows the two parts Joined to form 
I ho wrench.— Contributed by M. Frank Jor- 
dan, 4a Jackson PL, Chicago. 
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HOME-MADE BLUEPRINT FRAME 



* The frame itself fs made of pine wood, 
houml on the rumors with iron corner bunds, 
The sides should be at least 1^4 in* thick by 
3 In* wide, and the front piece which is 
planted on the edges nf the sides, should be 
1% In* by 1*4 in* and screwed on very se- 
curely; they must lap over about in. on 
the inside of the frame to make a rest for 
the glass. The back should bo made in 
three pieces, held together by hinges, and 
should he % in. to % In. In thickness, accord- 
ing to the size of the frame* 

In the bn I Irl log of this frame* the most 
time should be given to the spring levers. 
Which must he accurate and have close con- 
tact, The levers are hinged to the side and 
are pressed down on the hack, forcing the 



back of the frame tightly against tlie glass 
by the three brass springs and being held 
In place when down by three clipboard door 
snap locks* The three levers should be held 
together and in lino by the Iron or wood 
brace across their backs, this brace is very 
essential and should he securely attached* 
A thick piece of fell should always be laid 
on top of the paper so that the back may 
bear evenly on the print and make close con- 
tact between the blueprint paper and the 
tracings, which fact is absolutely neces- 
sary, The iron frame as shown, is ordinary 
black Iron pipe* %. in to % Id., according to 
size of frame, and the stand* which Is fas- 
tened to flic window I rim, is heavier weight, 
m hi. to V)\ in. The collar must fit snugly 
around the nipple, and a drop of oil once 
in a while is necessary. After the iron frame 







POPULAR MECHANICS 



1030 



is built, it Is a good plan to sebscrcw the 
connection between the frame and unu T as 
this joint would have a tendency to drop 
down on the trends. The frame can then be 
revolved on the arm treads, to put in the 
drawings and then turned glass side up atul 
swung out the window to print. I have 
made and set up one of these frames in our 
drafting room, and it has given universal 
satisfaction,— Contributed by Prentice I\ 
Avery, 39 Wood side Av. f Ridgewood, X J. 



PRESS STOPPING DEVICE 



The accompanying illustration shows an 
arrangement Installed by W. Schafer of San 
Francisco, Cul. f on a press used for baling 
dry goods, to .stop the press In case of a 
careless packer letting It run up too far. 
As the movable platform rises, weight B, 
which is a little heavier than weight A on 
the other side, is pushed up and so lowers 
weight A (securely fastened to the cord so 
that it cannot move along it) and the lower- 
ing of weight A throws the circuit breaker, 
q. In case the man making a bale should 
neglect to stop the press when his bale is 
made, the circuit breaker will throw In the 
usual manner, so that it Is not necessary to 
have any arrangement for stopping on the 
descent. The pulleys must bo good ones and 
wo arranged that the cord, when loose, will 
not work out of the groove, Mr. Schafer 
bus used this device for about three years 
and states that It has never given trouble 
of any kind. This stop could be adapted 
to other purposes, for stopping elevators, for 
just a nee. 



HOW TO MAKE AN S-WRENCH 



From the scrap heap select a piece of good 
on st steel, t^xl in. by 3 In. long (Fig. 1). 
Draw down the center and round the ends. 
At SS (Fig. 2) fuller to % in. thick, and 
leave the middle a little thicker. Make holes 




In the ends ms shown by the dotted lines, 
Fig, 2, using a square punch. Put a (latter 
on and smooth up side nicely. 

Out out AA on both sides with a sharp 
thin chisel, which will spread the jaws. 
Round up again and shape like Fig. 3 to suit 
your taste. Heal: to a cherry red and lay 
in some imslnked lime which will soften. 
Let it cool and then dress. Make one end 
for, say t %, and the other for t%, or any 




size yon want, Now heat to a very low red. 
Lay It between two green pine boards or 
drop in linseed oil, suys a correspondent of 
the Blacksmith and Wheelwright, and you 
will get a good color and a good temper. 
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MAKING A SPRING HEAD BORING ON THE TURRET LATHE 



There are many smiths who do not know 
how to past o liend on the upper main leaf 
of an ordinary elliptic spring, says a corre- 
spondent of the American Blacksmith, The 
following is an excellent method; 




.Mgjdng n Spring Head 



Cut off steel the length wanted, less % lit. 
for each end. The instructions are for only 
one end, but apply to both. Take S in, of 
% iik square Norway Iron, Split through 
from one side as at A, and have the split the 
width of the steel to he u&ed* Now fuller 
as at B, insert steel m: at C and weld. Then 
trim as shown by tl dotted linea at D, The 
oars can be bent ’ the vise, without danger 
of injury from r^.tL shut and should be bent 
as at E. Now uress up thread in the tool 
F t after full r -tig between the ears. Fuller- 
ing will bri: g the ears parallel and after 
dressing them, the holes are drilled. 

■■■ ■+ ♦ 

Mechanics for Young America, an illus- 
trated book for boys, Price, 35 cents. 



Boring to Size vs. Boring Undersize and Re-ream- 
ing by Hand 



At one time I worked in a large manu- 
facturing concern where all gears, sprock- 
ets, pulleys, collars, etc,, were bored In Hie 
turret lathe by a system that, I admit, was 
new to me, J had worked in different shops, 
had seen many turret lathe fixtures and sys- 
tems, but never before had I heard of bor- 
ing articles undersize and reaming them to 
size by hand with an expansion reamer 
The system I refer to could he bettered, in 
my estimation, by the suggestions offered 
below. Their boring was done by first run- 
ning a drill, slightly smaller than the ream- 
er, through, then reaming. 

By use of a little oil and a new reamer 
a good fit could be secured, but It would 
not be Advisable to keep buying new ream- 
ers; consequently when the reamer be- 
comes slightly worn (which will happen in 
a very short time by continuous use) the 
bore will be small, if reamed dry, ihe bore 
will be too largo, even with a worn reamer* 
The firm in question used oil on the reamer, 
which made the bole as small as possible, 
with the result that every piece had to be 
reamed by hand with un expansion reamer 
to obtain a good fib 3u a largo plant this 
labor of re-reaming will a mount to a large 
sum In the course of a year. 

I have often wondered why a system as 
explained below would not be satisfactory 
to others. I have rigged up turret lathes in 
tiffs way, and it gave satisfaction in every 
respect. Furthermore work can he done 
more quickly, besides, m reamer is used. 
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Referring to the diagrams. Fig, 1 a hows 
a view of the boring bur in position for bor- 
ing. Fig. 2 ia a sectional view of bar, bush- 
ing for same and lathe spindle. Fig. 3 
shows the cutter In the bar and the method 
of bolding it. In Fig, 1 and Fig. 2, A ia 
the boring hi xr turned on end H, so as to 
pass through the cow and enter the bush- 
ing 0 in the lathe spirnlle, which steadies 
the end of the boring bar. D is turned to 
fit in spindle with shoulder at E for bear- 
ing against the end of the spindle and is 
turn'd out nt F, to receive different sized 
bushings, which are fastened in by a feather 
key and can readily be changed. The bush- 
ings could be placed directly in the spindle 
without the use of D t but D is used to hoop 
the bore of the spindle from wearing; by 
frequent changing of bushings, etc. 

The bar is fitted with cutters the same 
as a facing tool, but these are not held by 
a key, as they have to be centered exactly, 
because both sides cut mid with a key too 



HOW TO BURN SAWDUST 



A furnace and boiler Betting like the one 
shown In the diagram ts an excellent ar- 
rangement for burning sawdust, says a cor* 
respondent of Tower. 

The boiler setting itself is like that usu- 
ally used In a horizontal boiler, but the 
grates are in an oven or projection built in 
front of the boiler instead of being under 
it The oven is about 10 ft long 
and should be full width of the boiler, or if 
convenient, 2 ft wider than the boiler Is 
preferable. The grates should have VHn. 
openings. 

The sawdust, brought by a mechanical 
carrier of some kind is dropped through two 
chutes on to the grates ami lies iu two 
cone-shaped piles that cover the entire grate 
surface. 

The fire should be started with shavings 
or other dry material and will burn princi- 
pally around the edges where the draft will 
force itself up through the fuel. When well 




Arrangement, for burning Sawdust 



much time Is lost in setting. The cutters 
are fastened ns shown at A, Fig. 3. The cut- 
ter is countersunk to receive cone head act 
screw and It Is turned to size while so 
fastened. It is obvious that when replaced, 
it will always be central ami different 
sized cutters can be used by turning them 
to size in the same bar they are to be nse4 
in. 

With the end of the har supported in the 
hushing, all material can be removed in one 
cut and as the cutter is turned to size, ami 
being straight from cutting edge, no reamer 
is necessary. One cotter can be ground an 
hundred times without changing the size of 
the bore. 

While this method is very old to some, it 
will no doubt help someone who is still 
tolling away with a monkey wrench and 
an expansion reamer— Contributed by Nor- 
man Raker, Hoopeston, III* 



ignited the surface of the cones will he cov- 
ered with flames and the sawdust will burn 
furiously. 

The supply of sawdust may be regulated 
by slides in the chutes. It is not necessary 
to use u firebar, simply fill up with the fuel 
and let it burn. To bank the fire at night 
fill the furnace well up to the top with the 
sawdust and level it off, close all doors and 
the damper and let It alone. 



A threshing outfit equipped with a sys- 
tem of electric lights enables an Ohio 
thresherman to work till 10 p, m. during 
the busy season. The engine supplies the 
power for the dynamo and the lamps are 
attached to the separator. 



If you want any machine or device and 
do not know where to get it, write us. In- 
formation free. 
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ANOTHER SAFE RAIL GRIP 



The illustration shows a mil grab made by 
F. A* Grans of 207 Williams St., Wuverly* N. 
V. and used by Mr. Foley, wrecking fore- 
man of the Leltigh Vnlloy R. R. tool train 

located at Sayre, Pa. 
Mr. Foley sftys of this 
grip: 

’*We are using the rail 
grab or grip Id our 
wrecking equipment and 
it is a first-class grip, as 
it can be used In any 
place, and will lit any 
rail from 58 lbs. to SCI 
\u%. We have two or 
these grips and we 
it sc them very often 
for a stop to pur ahead 
of unr steam crane on 
the rail at the end of 
Die track to keep 
the crane from moving 
when we have a hard 

Rail drip t ml pull.** 

Anyone wishing details of construction of 
this grip may secure the in by writing Mr. 
Cra ns. 

^ * » — — 

REPAIRING A CRACKED WATER 
JACKET 



A cracked water jacket in a gas engine is 
a common trouble. Often cylinders and cyl- 
inder heads that could easily luive been re- 
paired are consigned to the scrap pile on this 
account 

In repairing, when the crack is rather 
open, it is best to use a piece of sheet cop- 
per for ihe pat [ r li. as it can be hammered 
iiuo almost any shape ensdly, The odgea 
should be caulked to make thorn wa tor tight, 
though sheet ashes l os may be used ns pack- 
ing. The patch is best fastened on with 
small screws along the edges and not over 
an Inch apart 

Small cracks may bii repaired by forcing 
in solder with a blowpipe* or by driving a 
sharp-cornered cold chisel along the crack, 
making It wider and deeper near ihc out 
side, then pounding in a piece of lead wire 
or a narrow strip of lead and the Job is 
done.— Contributed by Royal Wolfe, 915 S. 
Broadway, Lancaster, O. 



We :tre always glad to receive contribu- 
tions to this department from our readers. 
Make your story concise but plain. 



SOME ELECTRIC PLANT TROUBLES 
AND WHAT CURED THEM 



in an extremely Interesting series of arti- 
cles on ‘'Experience on the Road/ 1 JL L. 
Stephenson, an electrical expert, tells in the 
Electric Journal some of the tilings lie saw', 
from which the following are selected: 

A RUNAWAY ENGINE, 

A recent case of trouble with mi engine 
will serve to illustrate the point. This par- 
ticular engine was a small, high speed, pis- 
ton-valve type, direct connected to a 75 
kw, lighting machine to tie driven at 270 r. 
p, m. When this outfit was started and the 
engine given full steam pressure* the first 
speed would probably be 21% and us i|Uickly 
us another could lie taken s 281, then 287, 
293, 297, 301, 310, continuing to creep up 
slowly. With nuv load from ten kw. up s 
the speed regulation was very good, hut 
whenever the load was thrown off, the speed 
would begin to creep. We ran it throttled 
until all of its parts bad reached an even 
temperature, but with no better results. 
The engine-man then took out the valve to 
look for steam leaks but it seemed to be in 
good condition and a trial showed that we 
bad not improved It. An Improvised device 
showed that the governor did its work iso 
that it looked reasonable to believe* despite 
our indicator cards*, that there must bo some 
error in the valve setting. This was checked 
over, and the piston was taken out and ex- 
amined, We took cards until there was no 
more paper to fit the Indicator. And so it 
went for three or four days* until we got 
hold of the theoretical curve such as engine 
builders send out as n sort: of an advertise- 
incut. 

!u comparing the card with one of our 
no-load curves the trouble was as apparent 
as though It had been printed hi words 
across the paper. The valve leaked steam. 
Taking the valve out for the second time,, 
we pehied the inside of the rings to spread 
them out thereby Increasing their pressure 
against the walls of the steam chest. We 
had solved the problem, for engines are not 
made that run better than this one now 
does. 

A TRANSFORMER FIRE. 

A telegraphic request; “Trouble with new 
transformer, send man at once" took the 
writer off once on an eighteen-hour trip. 
The customer hud installed this unit and on 
putting It into servlet 1 It* gave entire satisfac- 
tion, but in two or three hours sotuo one no- 
ticed smoke pouring from the transformer 
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house in such volumes that it was thought 
the whole build hi? was on fire, An inves- 
tigation showed that it \vm only the new 
transformer and n careful examination re- 
vealed nothing further than that the smoko 
came from the grease and dirt burning on 
two of its tow tension terminals, which from 
nit appearances had readied a temperature 
far above 100 degrees centigrade, Tlic at- 
tendant?! were ut n loss to account for this, 
as these terminals were Joined together by 
a short copper strap and were therefore nee- 
esEuirily at the same voltage and, of course, 
there could be no heating on account of u 
slight leakage of current Jumping from one 
to the other. This transformer was of Hint 
type designed to give either 3 JO or 220 volts 
on the low tension side, and as U was 
operated on 'the latter voltage, this copper 
strap pat the two winding* hi series. The 
reader can imagine the chagrin of the at- 
tendants when the trouble wns remedied by 
sand papering tills strap and the terminals 
mid screwing up the bolts tight enough to 
make a good contact fot err lying the cur- 
rent Aft this transformer was run with a 
load very close to its rated capacity, we 
afterwards took the precaution to insert an 
additional jumper. 

A TIMK-IJONOEEB TROUBLE. ' 

A paper of this kind would not be com, 
plete without mentioning some experience 
with tlie series fields of compound machines. 
Tell a roadman that a motor's speed Is not 
light or. that a generator will not hold up 
its voltage mid the first: thing that comes 
to his mind is the series field* This seems 
n simple thing, but any one with road e$- 
perieuce can cite a number of cases where 
trouble was due to wrong connections on 
this part of the machine. It is not at all 
uncommon to find machines that have been 
run so long at an excessive speed 1o keep 
up the voltage at fnlMond. that the proper 
pulleys have been lost mu! when the trouble 
is discovered it takes a month or two before 
the change can lie made and the generator 
belted properly. 

Alternating -current apparatus Is not alto- 
get her free from thus same trouble, A good 
example conies to mind in the ease of a 
composite wound generator which had been 
in service for two years, but only at the 
end of that time did it begin to receive any- 
where near its rated load. A complaint was 
made that this machine would not hold up 
Us voltage with the separately excited field 
having □ drop of 110 volts direct current. 
As the reported full-load voltage was not 
excessively low wo concluded that & bad 



power-factor was responsible for some of 
it and with that end In view an elaborate 
test was arranged to be taken In the pres- 
ence of the official!? of the power company. 
The engineer who went to the plant discov- 
ered that in all probability during the two 
years they had been running, the self -ex- 
cited colls Imd been bucking against the 
separately excited winding and reversing 
tills— well, the truth is. we do not caire to 
hurt the feelings of any one by commenting 
on tilings of this sort. Reversing this cured 
the trouble. 

* « » 

HOW TO MAKE AND USE A CY- 
LINDRICAL SQUARE 



In sawing off square ri piece of niotnl tube 
or rod in the vice it round- square is needed, 
and the box square can lie converted Into 
one hi |he following way: 

A thin flexible steel blade ami a small 
cheese- hen deil screw will be required. Re- 
ferring to tiie left-hand sketch, the blade A 
must be parallel its whole length. Cut slots 
Till directly in line with each other and at 





right angles to either edge of the square* 
In the righl-hiiud sketch at C it will be ob- 
serve Z ;:uit this slot tapers towards the edge. 
This is to bring the blade close to the work 
being marked off, says the Model Engineer* 
London. The marking accomplished by 
drawing the blade around the work into 
the slot in the opposite side and scribing off. 



WEIGHT OF LEAD PIPE 



The weight of lead pipe of any thick- 
ness and diameter may be determined by 
subtracting the square of the internal diam- 
eter of the pipe from the square of the ex- 
terna! diameter (India In Inches) a ud multi- 
plying the remainder by 3,86. The result 
will be the weight In pounds per running 
foot. 




1041 



POPULAR MECHANICS 



HOW TO BUILD A CHEAP WATER CEMENT REQUIRED TOR SUR- 
WHEEL PACINO 



The wheel should be made ef good hard 
pine and the dimensions given are for a 
wheel 10 ft, hi diameter and 4 ft. wide, but 
n wheel of any size ran be made in the 
flu mo way and In proportion, says u corre- 
spondent of the Blacksmith and Wheel- 
wright 

Gain eight pieces of jotfll 2 x 6 in. 1 >y 8 ft 
long as shown at f!. Tig. t, and put them 
together in pairs (A A and B B ( Fig, 2), 
Bolt the two pairs together, making eight 
spokes or arms, and forming one side of the 
wheel. Against l he offset or depress ton of 
2 in. at the end of every second spoke on 
each side* fit a piece 2 x 6 \* 42 in. long, made 



The following table gives the amount of 
mu ant and sand required In several in- 
stances. From this table one eati readily 
estimate other areas as may be required. 



Bids* of 


Iibls. of 


Thickness 


Area Covered 


Cement. 


Sand. 


of Coating 


in Sq. Ft 


i 


1 


1 inch 


67 


l 


i 


% inch 


P‘0 


1 


1 


*4 inch 


134 


l 


‘> 

mm 


1 Inch 


104 


1 


2 


% inch 


139 


1 


2 


% inch 


208 


1 


3 


1 inch 


140 


i 


3 


■34 in Hi 


187 


1 


3 


j % Inch 


2m 




fig,, t 




Fig. 4 





as shown In Fig. 4. This will make the 
spokes 4x6 Ut. Between each piece and its 
spoke, near the ends, gain in as lit C, Fig. 2, 
for the standards for the buckets, T, Fig. 
3, indicates the standards for the buckets. 
They should be 2 x 4 x 16 In., tapered, and 
bolted clear through as shown, The faces 
of the spokes at this stage will all be level. 
To the outside as at E T Fig, 3, bolt a cast* 
iron plate IS In. in diameter. Tills plate 
should have a hub H, of about 4 in, on the 
outside for set screws or keyway for fasten- 
ing It to the shaft, and a short hub on the 
Inside to go into the wood. Have the shaft 
about 3 in. in diameter and the buckets 
about 10 In, deep. 10 in. on the bottom and 
4 ft, long. 

The other side of the bucket is made in 
exactly the same way and the parts thou 
put together* 



MAKE THE SAW FIT THE WORK 



"The right thing to do with any sawing 
machine is to use the smallest saw possible 
for the work,*' This Is the deduction made 
by J. Crow Taylor in the Wood-Worker, af- 
ter recounting how a man running a saw 
mill, thinking that there was no use in run* 
ning a 16-in. saw for cutting a 1-in, hoard, 
cm down a number of thin and unsatisfac- 
tory 16-ln. odger saws to 19 in, and secured 
excellent results, as well as saving power* 
By reducing the diameter of the sawg, they 
were stiffened, and the volume of saw blade 
in the cut being reduced^ a thinner saw 
could be run, with the same results pro- 
duced with a bigger and thicker saw, re- 
quiring more power- Large collars are rec- 
ommended for all kinds of circular sawing 
machines, also. 
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TO keep show windows from improved emergency boiler 

SWEATING FEED 



If the window lifts no partition between 
It find the store room, make one of ceiling 
boards ot of glass. Glass is preferable. (See 




Fig, 1. plan view.) In n window of! ordi- 
nary size make three openings 1 or 0 by 12 
in. Caste these up lightly with galvanized 
Iron or wood. A good way, says ri com 1 - 
sp undent of the Metal Worker, is to put in 
galvanized iron, then on .top of the floor on 
the inside over the whole tack a piece of Vi 
In, inesh wire screen, using small stapled to 




fasten it with. Fig. 2 is a sectional eleva- 
tion, If this method is followed there will 
he no further trouble from sweating* 



In lacing belts the pointed ends of the 
iacee may be stiffened and made easier to 
Insert by burning them. 



In regard to the emergency boiler feed 
described in our July number, A, G. Knight, 
of 1-a 11 L» writes us follows; 

“I understand the emergency boiler feed 
was \\k<> the accompanying sketch, In place 
of Use funnel on top of the pipe, the party 
roudd have run a pipe, as shown by dotted 
line and supplied with a valve; he could 
have poured the water into the tub on the 
floor. When the two valves connecting his 
apparatus to the boiler were dosed the 
stean ift the big pipe would condense, caus- 
ing a partial vacuum. Then on opening the 




valve lo the tub the water would be forced 
tip into i he large pipe by atmospheric pres- 
sure.” 



fi BATING IRON IN COLD WATER 



A I cad dined glass or porcelain rase or 
cupola titled with acidified water, to which 
is commoted a strong positive conductor and 
a pair iif tongs with insulated handles at- 
inched to a flexible negative conductor will 
constitute the forgo and furnace of the fu- 
ture, declares Science and Art of Mining, 
Into the sour wo ter the smith plunges his 
piece of in>u, manipulating \\ with a ptiir 
of insulated tongs. The water is agitated 
with it boiling motion i mined lately, ami the 
grout resistance created brings the iron drat 
to ivd, then to white heat and *o quickly 
that that portion of the iron not immersed 

Is but slightly warmed. 



la there anything you want but don’t 
know where to get it? Write Popular Me- 
ill Ulrica. Information free. 
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SIMPLE METHOD OF DRAWING AN 
ELLIPSE 



Ati ellipse iy a figure that Is Incorrectly 
drawn more often than any other geometri 
cal design* A simple way of developing and 
laying out an ellipse is k1u>wh in the II his 
t rat ion. As nil ellipses have two diameters, 
viz; major and minor, it is necessary to 
know these two points before one can he 
drawn* 




T« Pmw en Ellipse 



Describe 11 circle with the length of the 
major axes A I! of the ellipse for ite dbi me- 
ter: then describe another circle, using the 
same center as the hr<t circle and having 
for its diameter the length of the minor 
axes C D. 

Divide the circle lit any number of equal 
parts— the more, the easier to draw ft ml the 
more perfect the figure will be. The figure 
hi the Illustration Is divided by twelve lines 
passing through tlie center. Draw lightly 
the perpendiculars, using the points of inter- 
section on the outer circle marked “v ' f then 
the horizontal lines indicated "f.” By then 
connecting the first points of Intersection* 
o and f. as shewn in the sketch, a perfect 
ellipse will result, 

Any ellipse may be drawn in this way 
and it saves the trouble of making the tram- 
mel and guide r that am so commonly used * — 
Contributed by Jos. E. Stanton, Loh An- 
geles, Cat. 



FLEXIBLE VARNISH 



This varnish is sometimes called l fiialluon 
varnish,” Boll together 2 gab 1 insets] oil, 
6 o Vs. copperas, 6 oz. sugar of lead and 1 lb. 
litharge, stirring constantly. When it 
strings well, remove from fire and when 
cold, thin, If necessary, with dry ing oil* 



METHOD OF PROTECTING WATER 
PIPES FROM FREEZING 



To properly protect pipes is perhaps ft lit- 
tle expensive, hut the extra expense will 
save greater expense in the long run, says 
t be llii ra I X o vv Vn r k er. 

Make a 4 in. pipe of heavy galvanized 
iron in suctions like stove pipe, each section 
inside to slip over the next. In every second 
section run four copper wires through holes 
in the pipe on four sides and Opposite to 
each other. Solder the wire on the outside 
and solder the holes up tight* As each sec- 
tion is put on over the water pipe fasten the 
wires so that the water pipe Is in the mid- 
dle of the galvanized pipe, if it is not pep- 
si file to disconnect the water pipe in order 
to slip the protection pipe over St, crimp and 
fasten at line top and bottom with small 
short stove bolts, having the screw heads on 
the outside* Put the hoards on ns shown 
in the diagram* Bo sure to always break 
Hie joints. Leave the pipes hare. 

In the diagram, A, is water pipe, \V # 
wires for bolding pipe Jn the center, the clr- 
elft represents the 4 -in. galvanized iron pipe, 
and the rest are 1 in, hoards carefully trued, 
Pitt two thicknesses of paper under each 



' tZin, 




joint to act as an air-tight washer* X rep- 
resents dead air spaces and Y inner dead 
air space* 

Do nut let the water run in the hope of 
preventing freezing, unless the supply is 
from a windmill. On very cold nights set 
a lamp in the box to heat the air. Have the 
chimney of the lamp of tin S- or 10 in. long, 
and lit it tightly through a hole in n piece 
of tin under the box. Use a %-In* wick. 
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This plan was tried on a 60-ft standpipe 
under a tank and a 32 ft pipe each l^-in. 
diameter, and was found to work to perfec- 
tion 



SIMPLE HIGH AND LOW WATER 
ALARM 



A high and low water alarm that Is ex- 
ceedingly simple and wholly dependable is 
designed for use at the top of the holler, The 
bell Js Installed and connected up as shown 




High and Low Water Alarm 

in the illustration. Contact is provided for 
by a rod of very email diameter attached to 
a float The packing, says the Engineer's Re 
view, i* soaked in oil and ground graphite 
so there is the minimum of friction on the 
rod. 



HOW TO WIND A SINGLE CYLIN- 
DER MOTOR 



To wind n single cylinder motor, using 
three and four term Ion I coils, connect the 
primary wires to the end binding posts, and 
always have the secondary on top of the 
coil. The Motor Ago gives a number of 
diagrams showing the arrangement for Sev- 
ern! numbers of terminal coil 3. 



Fig, 1 represents a five- terminal coil, with 
two sets of batteries and hut one secondary 
terminal* A wire is shown connected to the 
circuit breaker earn, but in making the con- 
nections this wire Is always grounded on 
the engine.. Fig, 2 shows a six- terminal coil, 
the primary being connected asi in Fig. 1, 
and the extra secondary is grounded to the 
motor. Fig. 3 Is a throe- terminal eoll, Flg. 
4 a four -terminal coil, and Fig, 5 is another 
way to connect the coll of Fig 4. These 
diagrams represent the us uni methods of 
cot meeting coils with tormina Jr from three 
to six, 

4 * » 

MATCHES FOR CUTTING GAGE 
GLASSES 



The easiest method of cutting gage giaasea 
is with red- headed matches. Measure off 
the glass, wot the head of a match thor- 
oughly, and with it mark a circle on the In- 
side of the glass at the point where it is to 
be cut. Strike another match, hold it on 
the outside of the glass under the marked 
circle and the glass will break off with 
smooth edges at the point marked. The 
trick can be done with but one match, says 
a correspondent of Power, and is so simple 
and easy th at a gage cutter is wholly un- 
necessary, If you cannot reach far enough 
into the glass the lirst time, make a second 
cut. 



GRADE THE STEAM PIPE 



The steam pipe should be graded from the 
boiler towards the engine, says the Practi- 
cal Engineer, because the water of com 
den eat ion can move In no direction save 
along with the steam. Provision for catch- 
ing or disposing of this water should be 
made at the engine. 
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Winding a SingjeJ Cylinder Motor 
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SUBSTITUTE FOR AUTO STARTER 



We recently had an unto starter for a 50 
hp, three-phase Induction motor burn out 
and were badly in need of motor, but could 
not use same on account of large starting 




Auto starter Substitute 



current and oar small generating capacity, 
writes H. il. Lloyd, of Trenton, Mo. 

The transform ere for this motor were lo- 
rated close by and with the use of two IX 
P L D, T, switches I made the transformers 
take the place of the starter by cutting the 
storting voltage from 200 to 100 volts at 
transformers* terminals. With this voltage 
the motor started with very little jerk on 



rated load. The enclosed rough sketch will 
show use of switches. 

One 4 -pole D. T. switch would be much 
better, as with the two IX P. IX T. switches 
both must he thrown af the same time. This 
will also apply to any two- phase motor, also 
three-phase nnd three transformers, pro- 
vided another switch Is added. 

Referring to sketch, when the switches 
are thrown downward the secondary colls 
of the transformers sire in multiple, giv- 
ing the motor 100 volts starting cur- 
rent. Throwing switches upward simply 
short circuits two middle transformers' 
leads, throwing secondary coils In series, giv- 
ing motor 200 volts, or its rated voltage. 
The upper switch terminals act simply aft 
single pole switches. 

This Idea, though not always practical, 
might be of some good If any one were 
caught as we were without immediate 
means of repairs. 



SIMPLE BABBITT LADLE 



When rebabbitting stern bearings, or any 
lime I need a ladle, I take a niece of 2-In. 
gas pipe, IS in. long and put an elbow' on 
one end and the ladle la made. To make 
the metal run readily take a good chisel and 
dig si trench through the threads on the el- 
bow.— Contributed by E. S. Stout (marine 
engineer), San Pedro, Cab 

♦ » » - - — 

HEATING SYSTEM 



The system of piping shown In the illus- 
tration used in connection with a small 
laundry or tank heater Is suitable for beat- 
ing a stable, small conservatory or a chicken 
house. The system h cheap and simple to 
rig up T says Domestic Engineering. The 
Illustration explains the connections and 
most of the materials can be picked up at 
home. 



our line and with about CO per cent of its 
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CHEMISTRY FOR MECHANICS 






By M. O. KOPF 





Tilts i? ttie second i>f a series of short lee&otia on practical chemistry* particularly adapted to 
the mechanic 1 . The professional chemist Ss now considered Indispensable id the larger Itiantifaetur 
I n r IndUBtrlea, We hove the Iron smelter sending samples of iron io the chemist, to be nxm lysed, 
so that he will be able to grade it rs regards strength and purlly. We have the food chemist, 
constantly la watch of our health. There lw the agricultural chemist transforming arid deserts 
and wastes Into productive farms and fields. In ihe shops we wonder why one tool breaks 
sooner than Another, why some oils art? better than other?. We cannot all he chemists, but every 
one may easily obtain some knowledge of the science In Its immediate relation to the tilings 
which «re closely connected with his every-day work. These articles will all be written In plain 
simple language J, so you can understand It." — Editor's Nett*. 



PART II. 

The following articles? will be needed? A 
fish 'tail burner (£5 cents); a few feet of 
f^-in. soft glass tubing (about 2 cents jrar 
ft) ; a few inches of copper wire; a pound of 
nitric acid fff cents); n few ounces of copper 
sulphate (blue vitriol, 5 cents); a 1^> to 2-in. 
glass funnel (10 cents); a package of 1) c, m. 
filter papers (10 cents); a wire gauze <10 
cents) : and a ring stand with three rings 
(65 cents). 

HOW TO BEND GLASS TUBING. 

Cat two pieces of tubing 6 In. long, and 
three pieces 12 in, in length* Place the fish 
tail burner on the bunsen burner and turn 



withdraw it quickly from the flame and 
bend it just as one would bend a small 
copper wire. There are several things to 
he observed when bending glass tubing and 
these are, that the tube is hot enough; that 
It is evenly heated; that it is constantly ro- 
tated, so as to heat it evenly; that about 
one to two Inches of the tubing Is heated; 
that* after hot enough, ihe tube he bent 
quickly, and finally that the bend be allowed 
to coal slowly* To procure a slow cooling 
ihe bends should be hold in the upper part 
of the luminous flame until a black deposit 
of soot covers it. This deposit will protect 
the tubing from the cold air and allow it to 
cool slowly and thus obtain good anneal- 




the draft to give a luminous flame. Tubing 
having thin walls should be bent with a 
luminous flame* but tubing of hard glass 
and having heavy walls should bo bent with 
the non-lumloous flame* Take one of the 
6-in. pieces of tubing and hold it In the 
flame, rotating constantly, so that the cen- 
tral portion Is heated. When the tubing be- 
comes soft and has a tendency to bend. 



lug. If the tubing were not heated evenly 
or if it were heated hi one spot (as would 
be the case with the ordinary flame of the 
hunseti burner) a kinked bend would result 
(See Fig, 1). Heating the tube evenly and 
bending rapidly gives a bend as shown in 
Fig. 2. Observing the various points above 
and practising a little will bring success in 
glass tube working. Having bent a tube 
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its shown In Fig. 2 f bend the remaining 
pieces according to the Figs. 3, 4, 5 and ft. 
Preserve tlieae tubes for future use. 

ELEMENTS, 

Chemists have agreed to adopt certain 
symbols denoting the atoms or parti clew of 
tbe various elementary foma or matter. 
These element ary forms or matter are culled 
‘‘Elemental and they are substances that 
cuunot he decomposed, i. e. T they cannot he 
separated into any simpler substances. The 
elementary substances were given names 
denoting; In a number of eases, a peculiar 
property of that element] and in other cases 
they were named from the city in which 
they were discovered;, or from the dis- 
coverer. and so on* Tbe symbols are 
taken from the first or Initial letter of the 
ordinary name of l lie element. For exam- 
ple, Boron, R; (’urban, Dj iodine, 1; etc., etc. 
In a number of cases the symbol comes from 
the Initial letter of the Latin name for the 
element For example. Antimony, Sb + from 
Stibium; Iron, Fe, from Fern mi j etc., etc. 
When only one clement is known, whose 
name logins with a certain letter., that lob 
ter is used us the symbol, but when two 
or more are known, tbe names of which be- 
gin with the same Setter, that one best 
known or first discovered is generally des- 
ignated by the letter, while the others are 
designated by the first two letters or by the 
first and third letters and so on, e. g., Car- 
bon* C; Chlorine* Cl; Calcium, Cn; etc. In 
the table shown, the name of the element, 
its symbol, its discoverer, date of discovery 
and physical state is given. These elements, 
with their symbols* should be memorized 
as they are used* 

COMPOUNDS AND MIXTURES* 

A compound is a combination of two or 
inore elements chemically united In definite 
proportions. 

A mixture Is a combination of two or 
more elements in any proportions* the re- 
sulting sti hst.ii n co still retaining the proper- 
ties of its constituents* 

In a clio in tail combination the substance 
resulting from the combination Isas proper- 
tii.* entirely different from tlie original con- 
stituents. 

Powder a piece of marble and put a little 
In a test tube. Add enough water to half 
fill the test tube. Feat with the bunsett 
burner for a moment or two and then filter 
into a test tube. The heating should be done 
carefully and the test tube shaken so ns to 
slowly and thoroughly heat the liquid. To 
(liter take mm of the filter papers and fold 



ELEMENTS AND SYMBOLS. 



Element 


JjJjrnibfil 


DlaorbT&rT 


state 


Aluminum 


AtUll 


Wohler, 1S2-S 


Solid 


Antimony 


Sb*m 


Valentine, 1400 


Solid 


Arsenic 


As.ui 


Scbroeder, 1694 


Solid 


Barium 


Ba.h 


Davy, 1 m 


Solid 


Bismuth 


RLfil 


Agi'k'olu, 152& 


Solid 


Boron 


B.fii 


Davy, 1807 


Solid 


Bromine 


Rr.i 


Balanh 1S26 


Liquid 


Cadmium 


tM.fi 


Strom eye r* 1817 


Solid 


Calcium 


Ga.fi 


Davy, 1$0S 


Solid 


Cii rbon 


C.iv 


Ancients 


Solid 


Chlorine 


CM 


Selieeie, 1774 


Gas 


Chromium 


Cr,te 


Vuuquclin. 17&7 


Solid 


Cobalt 


Cb.it, Jv 


Brant* 17H3 


Solid 


Copper 


Cn.fi 


Ancients 


Solid 


Fluorine 


Fd 


Knoi, IS 3(5 


Gas 


Bold 


Au.b hi 


Ancients 


Solid 


HYDROGEN lid 


Cavendish, I76G 


i 


Iodine 


Id 


Com lots, 1811 


Solid 


Iron 


Fe.fi, w 


Ancients 


Solid 


Lead 


Pb.u 


Ancients 


Solid 


Lithium 


LU 


Davy. ISIS 


Solid 


Magnesium 


Mg*u 


Hussy, 1830 


Solid 


Manganese 


MnJi 


Gafm, 1774 


Solid 


Mercury 


Hg,fi 


AnHents 


Liquid 


Nickel 


Ni.fi 


Cronstadt, 1731 


Solid 


N i trogen 


NJfi 


Rutherford, 177 


2 Gil* 


OXYGEN 


0,fi 


Priestly* 7 774 


Gas 


Phosphorus 


P*h Id 


Brand* 706? 


Solid 


Platinum 


Ptfi* Jv 


Wood, 1741 


Solid 


Potassium 


K.l 


Davy, 1807 


Solid 


Selenium 


Se.fi 


Berzelius, 1S17 


Solid 


Silicon 


Shiv 


BeraeHna* 1823 


Solid 


Silver 


AgJ 


Ancients 


Solid 


Sodium 


Na.i 


Davy* ISO 7 


Solid 


Strontium 


Sr.fi 


Davy, 1807 


Solid 


Sulphur 


S.«i 


Ancients 


Solid 


Tin 


Sn,fi 


Ancients 


J Solid 


Zinc 


Zn.fi 


Pnracehius, 16— 


• Solid 



it through the center] then fold again at 
right angles to tlie first, which leaves the 
paper In the form of (i section of a circle; 
now, by Inserting tbe apex of the section 
Into the glass funnel, (he paper may bo 
opened out in the form of a cone that will 
closely fit the funnel. It is best to wet. the 
paper before filtering. After filtering the so- 
lution above you will have a white sub- 
stance remaining on the paper and a clear 
liquid In tbe test tube. The white sub- 
stance Is known ns the rttidue and the 
clear liquid as the pltvatt^ Taste the ni- 
trate. Put a small amount in an evaporating 
disdi and evaporate to tin’ ness. To evapor- 
ate place the wire gauze on a medium ring 
and fix the ring on tlie ring stand high 
enough to allow the hiiusen burner to he put 
under it* Place tue evaporating dish on tbe 
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gauze and beat. On evaporating nothing 
is left On tasting the filtrate it does not 
taste much different than ordinary water* 
These then show that there is no change 
and that marble and water form a 
simple mixture and do not com hi lie to form 
a compound. Next add some salt and mar- 
tile to a test tube half full of water and re- 
peat the above operation* The taste of the 
liquid is salty and on evaporating we have 
a substance left which, on tasting, is found 
to be salt Tins shows that sail Is soluble 
iu water and that a mixture has formed 
since the liquid has the property of its con- 
stituents, and also since no new substance 
has formed. Is this last experiment a 
chemical or physical change? 

Add next, to a smalt piece of copper foil 
or wire in a test tube, a few drops of nitric 
acid (HNOjL Warm a little and when you 
have a solution, evaporate it ju*t to dryness, 
A bluish green substance is obtained. When 
the copper is acted upon by the 11\"U 3 n 
green solution results and reddish brown 
fumes arc given off. The residue in the 
evaporating dish is different than copper 
(Cui, it iS copper nitrate fCulNOdd* This 
then is a substance entirely different than 
Cu or 11X0* and therefore a compound 
of UNO, and Cu hnfs formed. Chemical or 
physical change? Is blue vitriol a mixture 
or a compound? Blue v Uriel U u^nj ia ;i 



compound because It is made from definite 
proportions of Cu and ftO,, and because it has 
different properties than either Cu, S, or Q. 

THREE STATES OF MATTER 

Matter exists in three forms; viz., Solid, 
Liquids, and (discs. 

Fill a tost tube M i full o£ sulphur and 
gently apply heat, noticing the change in ap- 
pearance of the sulphur as the temperature 
increases. Increase the heat until the sul- 
phur bolls. When wo Ijegin we have a solid; 
after boating, a liquid, and we find that on 
tile sides, near the top, sulphur condenses 
in yellow drops. There must then he some- 
thing besides a solid and liquid and this 
must be a gas. We have then 'the three 
states of matter Illustrated in this simple 
experiment. Repeat the above experiment, 
using a small piece of camphor Instead of 
sulphur. 

Solids do not readily change their form. 
Liquids do readily change their form, 
ibises always tend to expand and change 
their form, 

Tn the next part we will take up Distilla- 
tion, CrysialSixa jion and Oxygen, with a 
study of the flame of a bunsen burner and 
i he changes that take place in a coal stove, 
Introducing how to write formulas and' 

equations. 




French Flag-Ship “Jauregui berry” 

The flagship of the French squadron, the of two iS-lu, guns, two Sin. guns and twen- 

“Jaur^guibeiry.” was launched in 1 SO :? and ty-fnur quick-firers of various calibres. Her 

Is of 11,324 tons. Her armament consists maximum speed is 18,10 knots. 
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MECHANICS FOR YOUNG AMERICA 



HOW TO BUILD AN ELECTRIC 
ENGINE 



Tills engine, if carefully made, presents a 
neat appearance and is capable of running 
toy machinery on very low current strength 
—the one I made ran satisfactorily on 1% 
amperes. 

The coils may he those of an old electric 
bell, mounted on a light piece of angle-iron, 
at a height of not more than one inch from 
the baseboard* The fly-wheel standard. 




crank-rod and armature may be made out 
of galvanized iron, No* 16 being most suit- 
able* A small valve- wheel makes a very 
good fly-wheel, but care must be taken in 
mounting it upon the shaft, for if the shaft 
is not in the center the engine will not run 
smoothly. 

Make the shaft to extend mi each side of 
the two bearings, so that the commutator 
may be atacbed to one side and so the other 
side may be bent into the form of ft crank. 
On the commutator side place a brush in 
such position that during every revolution 
the circuit will be alternately opened and 
closed. Arrange the commutator so that the 
circuit will lie closed either when the handle 
is at the top or when It is at the bottom, 
which makes no difference, except for the 
direction in which the engine will run. 

Let us suppose that the crank is pointed 
downward. The circuit is now closed by 
the commutator and the armature is at- 
tracted by the electro -magnet, but, as It ap- 
proaches the magnet, the circuit is broken 
and the fly -wheel pulls it hack again, only 
to be attracted when the circuit Is again 
closed. 

By adjusting the commutator, several dif- 
ferent speeds may be obtained, as well as 
reversing the engine accomplished, which is 
done by placing the crank bo that It points 



upward, then twisting the commutator 
around so that the circuit is closed.— Con- 
tributed by Warren R. Weyrick, + Russell 
Are.* Akron, O. 



NOVEL ELECTRIC MOTOR 



The materials necessary to make this mo- 
tor are an old electric bell of the “buzzer” 
type and a cog-wheel from an old clock* 
Remove the hammer-head and gong from 
the bell, then bend the end of the hammer 
into a loop, as in Fig. 1. Now make a little 
wire catch like Fig. 2, and fasten its loop in- 
to the loop of the hammer. Mount the bell 
m a small board as In Fig. 3 and fasten the 
cog-wheel almost bn a line with it. Now 
pi-ess down the hammer and place a nail 
in Hie position shown in the diagram so that 
the catch touches one of the teeth. 

Fasten the board In an uptight position 
and nttaeh two dry batteries to the binding 




posts* If properly connected* the fly-wheel 
will turn fjuite rapidly and with amazing 
force for so small a machine. The machine. 
However, has a fixed direction as shown by 
the arrow, but the belting can be arranged 
so as to send the models in a reversed direc- 
tion if required. The materials for tile mo- 
tor should not cost more than 25c for the 
ItfdJ and if you have an old bell it will cost 
next to nothing,— Contributed by Fred C. 
Curry, Brockvllle* Ontario. 
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HOW TO MAKE A SAILOMOBILE 

By Frank MuJford. Shiltih, N. J. 




T Iiriil read of tin? lira Hi automobiles r 
used on the Florida eoast: uh j _> v rre Ilk o 
an ice boat with a sail, except they had 
wheels instead of runners. So ] set tit 
work to innke something to lake me 

over the er try roads 

I found ami used seven fenee picket* 
for the frame work, and other things as 
they were needed. J "pheoti two rake 
bandies together for the must, w] tiding 



Ph «u,npt 1i| JKh, C, J. Luptca, ELU*, K. J. 



3n1lomobi3c Built by Frink Mulford 




J 054 



POPULAR MECHANICS 



the where they came together with 

wire. A single piece would be belter if you 
can get one long enough. The gull\ which 
h the stick to which the upper end of tit*' 
sail is fastened, ts a broomstick. The boon:, 
the stick :it the bottom of the sail, was 
made of & rake handle with a hronnmtick 
up I iced to make It long enough. Mot Shis 
let me have a sheet, which l put down on 
the floor am] cut in Use shape of a main- 
saiL rile wind was the cheapest power 
to be found, ihtis it was utilized; the three 
wheels wore erisLolT bicycle wheels. 

I steer with the front wheel, which was 
the front wheel of an old bicycle with the 
fork left on, The axle between the rear 
wheels is an iron bar which cwl me iri 
cents, and the pulley which raises anil low- 
ers the sail cost 5 cents. Twenty cents was 
all I spent, all the rest 1 found, 

A saw, hammer, and brace ami bit were 
the tools used. Slats made the seal ami a 
cushion from the house made it comfort- 
able, and in a week everything was ready 
for sailing, 

Once it was started with only my 11 tie 
cousin in it and I had to run fast to catch 
up. 



HOW TO MAKE A NOVEL BURGLAR 
ALARM 



The only materials required for this device 
are a small block of wood, two screws, some 
copper wire, an old spring, an electric bell a 
dry battery and a one-point switch. 




The illustrations show how these parts are 
put together and the letters used indicate aa 
follows; 

A and tip screws; II, old mouse trap spring: 
0, anchor for spring; D, wire to hold F back 
at night, or when alarm is set; E* copper 
wire running from G to bell; F, straight part 
of spring which, when released from D, com- 
pletes the circuit; If, game as E, but con- 
nneted at G: r, electric bell; J, dry battery; 
K, a one-point switch to be set on only when 
burglar ularoi U set, otherwise hell will ring 
all the I i tin 1 ; L, base for the alarm. 

Fig. 1 shows the screws and spring ar- 
ranged on the base; Fig. 2 show's the posi- 
tion of the wooden base above the door, and 
shows a complete plan of the wiring*— 
rontrihuted by Harry A, Feshou, $33 Cherry 
St., San Francisco. Col. 



SIMPLE X-RAY EXPERIMENT 



The outlines of the bones of the hand may 
be seen by holding at piece of rice paper be- 
fore the eyes ami placing the spare hand 
ci bout 12 i n. hack of the rice paper nml be- 
fore a bright light. The bony structure will 
bo cleairly distinguishable,— Conlributed by 
<T b Tress, 12U c entre A ve. 5 Kms worth. Pa, 



TO BUILD A MERRY-GO-ROUND 



This is a very simple device, hut one that 
will afford any amount of amusement. The 
two tier post rests its an auger hole bored in 
an old stump or In u post set in the ground. 
The stump makes the heat support. The 




center pole should Ik-* 10 ft. high. An ok! 
wheel its mounted at the top of the pole, 
mid the pole works in the wheel as an uxle t 
says the American Boy. The wheel is 
anchored out by several guy wires* The 
.neat a nub may he any length desired* A 
passenger rides in each sent and the motor* 
man takes his station at the middle. 



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED 



BOOKS OF TABLES. BOOKS OF RECEIPTS 

R0pP'S NEW CALOULATOR. 200 iingps* 
A slae, 5%x9% Inches, Cloth. Price, *1.50. 

Pocket size, Sustains the same relation to 

tin* ennnnprrlRl world thill Un> new Century Diction- 
ary dues to the literary world. Fully abreast with 




flit 1 nge <<f afr ships. submarine boats and wireless 
telegraphy* Designed fur ami adapted in the par- 
1 1c 11 tar wants of ban kern, aeermuta nfa, mechanics, 
ftmuers, uia imfar-t ure-rs, merel milts, miners, efc,. etc,, 
and miiMt prove itf Inert I mil a hie value to them — un- 
less the lrook liscif can calculate Its own worth — 
for It calculates almost everything that l* calcu- 
lable, 

UI ESTIOXS AM* ANSWERS. Based upon the 
Standard Code i,f Train Rules. By G. E. Colllug- 
wtHul r Eel. Revised edit Sun. SO pages, 'Diagrams. 
Cloth. Price, fl. Intend i'tl for use In the ex* 
pin! nation of trainmen. 'Hie general rules, train 
rules, train orders, ami the whole Par ailing of trains 
is set forth Ea so simple and at the same time coni- 
p re liens Eva manner that a careful reading of the 
boot ’iv t ! 3 fit a uy i.mi i with MilELcIcnt knowledge to 
meet any ennUugeticy that may arise In the conduct 
of a irnliL. Endorsed by high railway offlelalH from 
all fti-cflnnti of tln L cmintry Every transportation 
man slluiikl have a copy. 



FERRIC AMI IIELIOGUAI'IJIi PROCESS; A 

H aiiLlliiiuk fur jUiol'igraphfrs, Draughtsmen and Sun 
printers. By George Ii. Brown. 14ft pages. Dia- 
grams, Cloth. Price, $1. Fur architects, sur- 
veyors, draughtsmen, engineers ami others who find 
the reproduction of tracings a matter of everyday 
necessity, It errl braces: The ferro-prusslate process, 
toning blue prints, uses of blue prints; ferriypnift- 
#lte la tri-color work; the kallltype process- the 
Ohcrui 'I tor firueess; the writ tintype proofs* ; prints on 
fabrics, prints in dyes; hello graphic processes com- 
pared; preparation of heliograph I c papers, making 
tracings fur sit n- copy i tig; out lit for heilngntphlc 
printing; ferro-pnjssiate or w hite line on blue ground; 
pellet or blue line on white ground; ferro- gallic, fir 
black line on white ground; brown line on white 
ground; minor heliograph in processes. A rmnp re- 
lienstve I It. rlc bibliography at the end of the volume 
find tm Index add greatly to Its value and interest, 

THE LOCOMOTIVE I F Tt> DATE. By Charles 
MeShane. Tati pages. illustrations. Cloth. 

Price, Sib .TO* Covers the whole range of locomotive 
construction and Kirmageiuont down to the present 
day, including its latest development and all mod- 
ern a p)>] fauces, together with a clnKsiHcatlon and 
comparison of nil kinds of locomotives, both simple 

and * pound. It is a bonk culled from the me- 

cbatileal books a ml papers of the world and so con- 
tains all 1 he really valuable Information to be found 
In a complete mechanical library. Every subject Is 
fully illustrated and the descriptions given of nil 
new devices wore prepared by the Inventors them- 
selves. The cun ten Is Include; Compound loeoran- 
t Ivi s; ( uuibiiHtlou ; air brake; breakdowns; locating 
blows a Tid pounds; Incrustation; Injectors; inspira- 
tors and holler checks; slide valves* valve gears; 
errors by the link motion; locomotive valve wetting; 
steam indicator; modern locomotives; extraordinary 
fust runs; lubricators; metallic packings; general la- 
format Ion; locomotive const riivfl*ii -erecting depart- 
ment: machine work; metric system; steam rind air 
gauges on m pressed air; modern court ter- balancing 
mu l the Hstorv of the locomotive. 

ONE TIIOUSiAXD POINTERS for Machinists 
and Engineers, By Charles MeShnne, ,'!4if pages. 
PkT illustrations. Cloth. Price, $ 1.110. Includes ar- 
ticles from the best authorities on each subject. 



Embraces the most modern nip] approved practice 
In the construction, care and economics! management 
of the locomotive* Written iu plain language and 
('oudenseti form, uo mathematical demonstrations 
being given or required. 

JOHASICVS HANDY MANVAE Price* $1 
An authority on steam, bathwater hooting and ven- 
U luting, plumbing and gas fitting. A valuable ref- 
* fence book fur architects* those hi pipe trades, 
engineers, Janitors und those Intending to install 
or alter hearing or plumbing systems. All kinds of 
iu ensure men is arranged In tables. Fully Illustrated 
with cuts and complete working plans. 



FIFTY CENT SERIES 

HANDICRAFT SI Hues— a Series of Practical 
Manuals. Edited by Paul N. Unstuck* Price* each, 
Hue. 

H l JOT- VIA K l M . AND fiKMIlVCi Including re- 
pairing* lasting and dubbing. Illustrated. lift en- 
gravings and diagrams. Price, 60 c. Contents; 

Repairing heels and 3lji If-sollug ; patching hoofs aad 
ahoe&: re- welting mid ro -.bo 11 tig; boot -making; last- 
lag 1 he upper; s-wlng and stitching; making the 
he]'] ; hulling a ud finishing; making riveted boots and 
shoes. 

Others Of the net are: 

MOUSE DECORATE ON. Price, She. 

HOW TO WRITE SIGNS, TICKETS AND 
POSTERS. Price, Feb-. 

HOOD FINISHING. Price aOc. 

DYNAMOS A\l> ELECTRIC MOTORS 
Price, 5Ae, 

CYCLE BUILDING AND REPAIRING* Price, 

50c. 

DECORATIVE DESIGNS OF ALL AGES FOR 
ALL PURPOSES, Price, 5 Or, 

MOUNTING AND FRAMING PICTURES. 
Trier* »0e. 

SMITH’S WORK* Price, 6 Op. 

GLASS WORKING HY HEAT AND ABRA- 
SION. Price. 50e. 

BUILDING MODEL BOATS, price* 60c. 
ELECTIIU; BELLS: HOAV TO MAKE AND 

fit them. Price, 60c, 

BAMBOO WORK Price, a Co. 

TA X l HER M l Price. 50 o* 

TAILORING. Price* 60c, 

PHOTOGRAPHIC CAMERAS AND ACCES- 
SORIES* Price, aOo. 

OPTICAL LANTERNS, Price, SOo* 
ENGRAVING METALS. price, &Qv. 

BASKET WORK. Price, 50c. 

BOOKBINDING. Price. 60 C. 

RENT iron WORK. Price, side. 
PHOTOGRAPH Y, Price, 50ft. 

II PI 1 1 # LSTE R Y. P rice, 5 0 e. 

READY SHORTLY* 

1*EATH RR WORKING. Price, 50c. 

HARNESS MAKING, Price. 50c* 

SADDLERY* Price, 50c, 

TECHNICAL INSTRUCTION, Important new 
series. Edited by Paul Nb Hasluck. With numerous 
illustrations of tin 1 test* Each honk contains about 
ISO |iapn. Crown Svo. Cloth, Each, M. 

PRAITICAI* DRAUGHTSMAN'S WORK. Price. 
IL 

PRACTICAL GASriTTING, Price, ?1. 
PRACTICiL STAIRCASE JOINERY Price, St. 
PRACTICAL METAL PLATE WORK. Price, 
( 1 . 

PRACTICAL GRAINING AND MARBLING. 

Price. 53 . 

OTHER VOLUMES IN PREPARATION, 



S PON'S MECHANICS’ OWN ROOK. T02 pages* 

UUO Illustrations. Half leather. Price* $2*5 U. Geh- 
eral method of treatment of eaeii Kabject Is flrtst* 
the raw materials worked upon* It* ehLraeterlatlGf. 
variations* und suitability; secondly, ito tools used, 
the sharpening und use; thirdly, devoted to typical 
examples of work to be done, materials m*d bow to 
do aim liar work. Nearly all of the loeoharJoai 
trades arc here Included and some of the ;>rofee- 
Kinns. 



FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING CHICAGO. 
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Cartoon In Motor Age Offered sis Remedy for Dangers of Automobillng In Suburbs 
of Chicago, Where Policemen Stop Past Riding by Shooting Holes in the Tires. 



KNOTS AND MILES 



There is a growing practice, says Hie Yachts- 
man's Oulrlo, of making an Improper une of the 
word knot, not only with landsmen, engineers ami 
nhipbulklerM, but also with those who should know 
batter. The prevailing idea appear* to be that n 
knot la the tmroe ns tin;- geographical, nautical or 
sea mile, and the word knot is used to prevent any 
possible confusion with the statute land mile. But 
this i st finite wrong. The knot Is the cosmopolitan unit 
of speed, employed at sea by an llors of all civilised 
nation Si, One knot Is a speed Of one llantlcal mile 



Hie word knol as the equivalent of a length la tn 
tradng the knots* on the log Hue, and then, by a 
familiar tendency In language, the "distance be- 
tween two knots" is abbreviated in speech to Hie 
'■length of knots." By a curimife perversity and 

straining after precision, the Incorrect expression 
“knot an hour,'* to express the speed of a ship,, la 
creeping Into general use* with the effect of dis- 
placing the word mile by knot. No real sailor 
would say (hat a rock on the laud was half a knot, 
one knot, etc., away, it Is too often urged that 
the expression “knots an hour 1 ' is so much clearer 
nud definite; but we might just as well measure 
pressure in ■■atmospheres per square loch," 



A NEW SECONDARY WINDING OFFER 

ONE INCH SPARK, Socond.rr Winding, FIVE DOLLARS 

]q<>liidlnf Miiftii>lt‘nt fore fllld marltrt wlrp for the Primary. 1'h# 1 ^rk Is fiil imd vIkOI-Oci 1 **, ruirl suEtnhtr for 
Wireless Telegraphy* This \n uhsolulely the best Coll iKirgaiti WO have ever offered. U> Invite eOrreH[mnclenee. 

HEW ENGLAND COIL WINDING CO., Atlantic. Mass. 



an hour, the nautical being the mean sexagesimal 
minute of latitude on the earth's surface, bli that 
It la 00 x HO — ^,400 miles from tho equator to tln j 
pole, and this is the only mile the sailor knows or 
lines* The nautical mile is a little over fi.ORO feet, 
the Admiralty measured mile (we do not say the 
Admiralty knot), ?o that one knot Is a speed of a 
little more lhau 100 feet in a minute* more nearly 
101 to li)2 feet a minute; thus, on u log line, with 
a half minute glusK or Interval of time, the distance 
between the knots should bo 50 feet or n Utile 
over, say 51 feet. 

The word knot is derived from knots on the log 
lino, the Dumber of knots that pass over the ship’s 
taffruil during a half minute or other Interval of 
time, giving (tie speed nf tho ship in knots. The 
only occasion then, on which It Is permissible to use 



BURGLARS 

'■James/’ cried Mrs, Tiininld, "there nre burglars 
downstairs/ 1 

"Oli, no, there ain't* my dear/' replied Mr. Tim- 
raid* 

“I’m sure there are," 

“I’m sure there ain’t/' 

"I tell you there are," 

“I tell you there ain't/’ 

“Your husband Is right, mum/ 1 Interposed a low- 
browed Individual who thrust Ills head Into the 
room at tills juncture. ‘■TYe'irr upstairs/ 1 

And a* he started down he was beard to say to 
Ids pal, "I always believe In helping a husband out 
whenever I kin. Tm a married man myself/’— Pitt b- 
burg Post, 




Is Your Sight Failing ? 

All refractive errors, muscular trouble and chronic 
diseases ol the Eye successfully treated by scfentlllc 
MASSAGE. 

"I am In my seventy-ninth year* and have Ihe SijjHt Restorer and 
yourselves tn thank lor renewed eye-sip hi/' (TenmioniJil ITT) 

**I wish 1 could Impress every one all tided so they would give 
the Restorer a trial.™ (Taitimooifi s«> 

English, German or Spanish pamphlet mailed free* Address 

TOE IDEAL COMPANY, m m Broadway, New York. 





THE L A T E S T T HE BEST 

No, 602 **NAPAN0CH M POCKET KNIFE TOOL KIT 



BEST AMERICAN MAKE 



No, 1. 


Leather Pocket Rook. 


No. 2. 


Pocket Knife* leogtfi 




3 7-8 in. 


No. 3. 


Reamer* 3 [-8 in. 


No. 4. 


File, A in. 


No* S. 


Saw, 4 la. 





No. 6. Chisel, 3 S-8 in. 

No, 7. Screw Driver* 3 3-4 In. 

Any tool attached to knife in 
one secund by simple backward 
wrist ttiovemtnt* and as quick* 
ly released. 

Price* complete, $2.25 



Ask Dealer or write. 



U . J . U L E R Y, 7 Wnrren Street, New YorK City-* 



WANTED 



Mngl eersaDdah persona 
running belts, to write on 
their firm's letter head for 
liberal free sample prepaid of 

^Pulle-Y -Gnip" 

for Belts. State kind of belts. 

THE CARDINAL MFC. CO., 

CUv.l.Ad, Ohio. 



The “HANDLE” Rule 

~~*)F0R TOOL AND DIE WORK. 




36 cents a&cIi, # 1,00 per act of 4. 
Send for circulars. 



J, L* LUCAS, 3 Foi St,, Bridgeport, Conn. 




THE CLIMAX 
BLOW TORCH 



An improreiwentoi'er oTprj bdoJ ■annhljf of the Doltortag Iron, 
Curries it* OWR beat supplT* Pad burn* atWfll, bejijliift fpf 
IlftBoILnu. TTi*ed oitansl^ly by profotwii>pj*l anrl im^^rwntJi- 
©w. 66 centd. poatpAld, Our irb blow torch ihnown humor 
w L lb blow pipe ultfiahme a t J ot the mi u. e> p r 1 w* 

CLIMAX WIM5- Ct>. T - - 1 Wartfi rd SL, Boston 

A CUREALL. 




FARMERS- 



Protect Your 
Slock From 



LIGHTNING 



SHARP’S 

Metal Fence Post 

THE2 BEST INSURANCE 
ABSOLUTE PROTECTION 



nigh-sp ed Fence Count ruction —be 
Blftpiw tiMjmLrra. !*iu l^it Holes to 
JHg.- bine- Proof.— Hulda any Make 
of Wire.— Artistic —Strongest Lk ti - 
Itruelloa — Luw f irst i est.- Fret in 
Solid li round fcuBNgenienit.— animal 
sod Insect Proof — Hi At Proof.— 
Miolmmtj Shifting and Staring 
£ pace, —Adapted for Tmllej Foiea* 
Telegraph ho es, Hal I road aod Farm 
Fences, Mall jujiKuEtainen, Gdmi’Ii- 
meot Haq nir era ants. — Driven by 
Hand — One Tool l nly Required for 
Selling 1 .— <itmd Stock lor inipittui ttt 
Delias, Lumber Yards. Hardware 
6 tores, etc. No BeprwIatlnQ of stock. 

AMERICAN METAL POST 

WW-bl l So. lotb St., OMAHA* NEB, 



essential qualities of a success 
FUL LOCOMOTIVE ENGINEER, 



[From the Catholic Standard and Times,] 
t>elln T pretty blue, yon any? 
fin 1 ha! bn! 

TkLug 4 wont wrong with you today? 

Ha£ ha! hat 

Qnn would think* to sec you frown, 

All the troubles In the town 
Clung to you and weighed you down. 

Hu! ha! lial 

Come now, mister, don't get mad, 

Hn! hnl ha! 

I ain't laughin' caik?e you're sail. 

Hu : ha 3 ha ' 

I've had troubles. too, today — 

Bad 4 » yoars, I'll bet— but, any. 

I’m a-drlvlti' 'em away. 

Ha! ha! hnl 

* 

Grandest tonic on tilts earth— 

Ha! llfl! ha! 

Is a steady dose o' mirth. 

Hu! ha! ha! 

Just you get a strangle hold 
On your enrag an' knock ’em cold 
With a hearty, merry, old 
i I:i ! lin! hu! 

Plenme men I ion l^upular 



‘‘Three qualities are most essential for an engl* 
neer to pds&eafl In order to make n aucoesg of run- 
ning an engine; First, a fairly good education; sec- 
ond, a reason able amount of practical experience as 
u lire man, three years ul least; and third* good 
judgment/' So writes W. J. Hill In mi article from 
which tin? following Is condensed; 

Probably tin? third is the most necessary of the 
three* as many men who have hud the education 
rind the experience, have failed lu make a success 
of running because they lacked good judgment, A 
ft re tun u frequently lias chances of measuring Ids 
capacity along this line, by watching the outcome 
of things which his engineer does, and which lit 
the moment lie thinks 3s wrong or unnecessary. The 
engineer applies Ids brake some distance from a 
[Sued ftlgauh Or before rounding a curve, or when 
entering a yard when everything Is apparently 
clear If lie watches the Case to the end, he will 
likely find that the engineer's past experience has 
tn Tight him the signal In liable to be changed at 
the la at moment ; ft Lid someone ' b tall end Just 
around the curve* nr n yard oitglno working down 
In the yard which may run out In front of him at 

Steehuuies when writing Advertiser* 
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Running Water for Irrigation 

(Pumpa Water by Water Power.) 

RIFE AUTOMATIC HYDRAULIC ENGINE 

HO ATTENTION. SO EXPENSE. RUN 5 CONTINUOUSLY. 

Complete System Extending to Stable, Greenhouse, Lawn. 
Fountains And Formal Gardens, 

nparatat under IS invhca %n fin met fail. Elevates water at feet lor 
Hvrrj' foal fail List'd , Liguty percent efficiency developed. Over ft.fxti 
alums id suceegamE o perm Lou. La r*r e ip I *u t s roe towns., iomitutlona, rail- 
road taolu and Irrlgatluj. tlatalo^ur ami Lstluiutrs Free. 

RIFE. ENGINE COMPANY 

Trinttjr Building, New York City. 




This Shows Our 

"Vim” 

Butt Spark 
Magneto 

Wa make older Types for 

Butt and 
slump Spark 
Ignition 

Also 

COILS 

of aU Mnftj. wnie 
(or prices and lull 
lafdrmatlon 

THE TKITT ELECTRIC CO. ^EndlAin*^ 



,t p1S%! TEE BOffSER 



Handles > 
All 

Grades 

and 

Kinds 

of 

Lubricating li 
Oils I 



SINGLE SQUARE CABINET 



uny moment. The man with pnod judgment real* 
Iit>B how many Of our Ftpetn niv canned by the 
failure of yard engines nud others to tie Lit to clear* 
or by lall ends not protruded, find lie hikes jirt 1 - 
r-a nt Ion nernrillngly. Frequently men Take lung 
rhiuirm In order to make the time, but generally 
the mun who doesi, sooner or Inter getn ea light. 
Again, good judgment squired In ca*e of a 
breakdown* A man must think quickly whether the 
engine can be readily repaired and take in the trulii, 
or whether another engine must be sent for, nlmt 
what must be disconnected or can be left in It Is, 
until the engine is oft the main line Into a siding. 

Read boots on meehanleal or nelrntille subjects*. 
Acquire habits of study, and Instead of regretting 
that yon did not a good c Jurat Ion when you 

were young, era bra re some nf ( Im- ] quirt unities tv Id eh 
every man Ims today, through eo-resiiondeiice eeboolw, 
night school**, or other leclial ai sehrmls. Start ut 
oner, at> that five years from now you will not stil] 
i ho regretting that you did not enlist In 1905. Get 
busy, and remember you are never too old to learn 
if you persevere, 

It Is not the engineer who makes a sinhTRsful 
trip with a good engine, good eon l and weather 
conditions lu his favor who displays his ability us 
an engineer. Any kind of an engine man could do 
that, hut l? is ihe man who ran tin out on the mail 
nud uueoeHsfnEIy fake u Iraln from term hull to ter- 
minal with n leaky engine, poor eoni and other ad- 
verse conditions which are con mum today, who shows 
that he I* an engineer "of tlie first water" and en- 
titled to his co tu puny *& eonltdenee. 

Some time ago n rimgazlnc sent letters to u num- 
ber of high railway officials asking tbetn if they 
gave preference to college graduates Sn ItEihig va- 
eanrles in 5 ho vnrhnm depart men t«. Nearly ail the 
men thus written to replied that they preferred 
men who had at least a thorough public Kelionl 
training, or. better stilt, a tcchnlruE education, owing 
to the fact that these men had beet] trained to 
study ; their minds were more active, thus being 
butter fitted fur an emergency, 

- fr 

Popular Hechanics for the balance of your 
life for $10* or a five year subscription for$3* 
Changes in address made upon notification. 




NO WASTE* NO OIL - SOAKED FLOORS 



The "OILER” In ciactlj filled 
AT ONE HTROKEj there La no 
overflow. 

Fifty Different Styles, Send for Catalog XlL 



S. F. BOWSER & CO., Ft. Wayne. Ind. 




CHAIN TOOL* 


N 

E 

#v 




£ 


hus^v 


% 

g 


*E*T PREPAID FOR 4flc^BS* v 


£ 

A 


The MOTOR CAR SUPPLY CO. 

1437 Hkmai Avtpmi CHICAGO. ILL 


? 
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“DIVINE” WATER MOTOR 



CONNECTS TO ANY FAUCET 



GRINDS, POLISHES, BUFFS ANYTHING 



Furnishes Power for 
Sewing Machines 
Small Lathes 
Scroll Saws 
Dental Lathes md 
other small machines 



Price, complete, including Emery 
Wheel, Pulley Wheel, huffing or 
Polishing Wheel and 
Polishing Composi- 
tion eic+, ----- 



LJUIlIJit; MI 

$ 3.50 



1-8 florae Power or M Jbs. Pressure 



Bend OH Check, Money Order or C. 0- I), 

SMITH & HEMENWAY CO*, - - Z% Broadway, NEW YORK 






you are in the market for any kind of machinery 
and don’t know where to get it, write : t ; l : i ‘ : 

Popular Mechanics 



Those Cement patches 
are constantly coming: efl 
thi-a hot west her. Our 

Vn I ca n iie f* noEonly niik 
patches slay, but will 
mepid cut hi and hules in 
outer casings of auto tires 
good as new, 

GUARANTEED 

LotwateSl you, iAkfrr 

cirvidttr “R; 1 



*‘ST IT CH4N-TI ft! E’" 
vulcamzer CO 

TOPEKA, KAN,, U, S. A. 



It fs speedy and reliable, adapted 
to all roads, and maintained! at a 
moderate expense. Attachments 
designed for leisure and utility 



To Caa Engine Operators 

Uyiiamo Ignition, 



Motsinger Auto-S Darker 

No fe'atlcrj- m alD-i-t nr rm TLotlptutl 



No — 

,*pcn<1 , • .?: t r -iic.J frklioD-iSrL vfl Hjcminp, 
• j t ' r I , r, | .mlLel with tT ' r,» fthfcf t. No 
If- .•■ r.- is Wo Ik v«f fed | ,i : • r bnv* Slid 

Hi fly Kbnl nfe&at&firf b'nr Inahfe Wl4 

tS / I rlipikanilj’ i:i| -l| :,.rk jyplclJLWRUsr 

j5c.nr, L dliit proof, r.M flUiMUTUh, 

r ^nnTSLMEEF: EEVIUt SsKO.CO., 



Fowler • Manson - Sherman 
Cycle Mfg. Co., 

Clinton and Fulton Sts,, Chicago, III, 



Wnt*\ 

l.'i I 
Z2\mw 

SMlttt 

raJsiL 



^Slaju Slrwt, FflxiJ lu ton, led. 



HASTINGS COMPOUND 



fhmrfitttPed t ■> utop Sparking* Money rtTumlpil it it 
iJuiL^t. Put up In convenient fartn* 3 5 j in. -hute 1 1 ft-vi In (Hum. 
W,- hive enough conttdeuee in HaitkUKS loinpcuin i, in mail sl full 
Size 3am pi r Riles, ujn>n receipt o£ 3tx cents lo cover postage. 



SIMPLE BUT SAFE 



THE LANCASTER 

Hsih bh 4 low wate-i- find high prftjrtt* ilann for fU-sus boilers. i*hth Wat^r in 

tf» hlfih, too lnw or for bign prtwsH re. The float* are mode of terra cottn, will not eralliii[MO 
or fill with water. Will work at Any boiler pEt^un-. W- nt on approval You can ir^ it 
before you, purt-haae, M echmll (oml ngenta wanted everywhere- For full parr LpuJ nra and 
(liwti |il I ve circulars, uddrttiH 

GEORGE LANCASTER* - 541 Lexington Ave, - NEW YORK CftY 







1 *] oji we mention Popular Meohnniew wlitu writ inn Ady rrt i.^eir*. 
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The New Pierce Gasoline Motor 

IS A WONDER 

It will develop more power on less fuel 
than any other make in the world.*** 

Built on modern Hops and up to the very latest practice; made from th& b*Et materia], and 
With ordinal? care will Jont alife-tEnio, 

We bare wen tmildina Owolloc Motor* for orer twenty years, Afore than lS r uM PIERCE 
MOTORS a to in in m 1 1 parte of the world. W,> know how to* And do. bo Lid them right, in 

fact, we 

Guarantee Them to Give Satisfaction. 

If they do cot* send them back and we 
will refund your money in full* * . , * 

TNo PIERCE MOTORS GtrO the beat in th# world and cost lees than the poorest, Wo kuot. 
ante* them Aeftioit defective material for liEfe. II Feu want power for auT piirpow. write for 
our printed matter, statin if jour nesda. Wo nlaO build other sliM up to 1LU EL, f r , aild Marine 
Motor*, Launches and Auto Boats. Bo sure end addruw 

PIERCE ENGINE COMPANY, . Dept. 2, Racine, Wis. 

3 l>2 Actual HorSe Power 




Gasoline Engines — 

CASTINGS 

All®. MAfttVE «■* STATIC NABY 

ARE you in 
^ th* mar* 
led Top Gaso- 
il ne Engines 
o r Accessor- 
ies? We con- 
duct a real 
Bargain Place 
on thcielinea. 
W rite ui 

‘Booklet on PeqatsL 

L. W. GILLESPIE A COMPANY, MARION. INO. 






ompJow Jiiae rrom i n w w 
h. p v for STerele. Auto-mob Lie, 
Marius or Btatlpnarr, A1 m> at- 
tachsbJu motor nnthtfi and Oom- 
plot® MOTC) U-OYCLES. fcjand 
itiiuip fur catalogue. 

STEF FEY MFC* CO., 

thilttdelplii*, Pi 



Gasolene 



"COLUMBUS 



if 







Gas m< Gasoline 
Engines 



Observe its Simplicity 

The ciu shows all nl 1 the 
work in ir pans end do com- 
pheaied mechanism In cun- 
dcsied on the bach aide or 
within the bed. Send for 
Catalogue No* TI6 



Columbus Machine Co. 




Columbus. Ohio* 



“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

Thanuoht Reliable Hparke-ra oh fho 
Market. 

Take the Place of 



TOGO THE MODEST* 



A nation celled a flghtinjy man. 

He didn’t any n word. 

He listened clone to fiini and plan, 

He didn't say a word, 

“T^ign," they said, "within yrntr hmul 
Is held the future of onr land/ 1 
Hts nod replied, "I understand/* 
lit? didn't pay a word. 

He climbed shonrd his battleship 
Anti didn’t stay a ward. 

He found the foes he went to whip. 

And didn't say ft word. 

But plugged them full of smoking lend 
And li am me red Till the sea turned red* 

And when they all were sunk nr fled 
Hi- didn't any a word. 

The battle won, the roontry saved, 
lie doesn + t why n word. 

In Las ling fame htn name engraved. 

He doesn’t say a wortl, 

HI* glorious health the whole world drinks. 
He »mil?R a little, nod* mid winks, 

And. like that wise old bird* tho Sphinx, 

He doesn't *ay u word; 

—Me ivnrk News, 



Shop Notes lor 1906 will be ready December (at, 
No workman's library complete without rajs helpful 
book* Many Illustrations. Price, 50 Cent*. 







imStv 

.i 



Jump Spark Coils 

FO It ALL PURPOSES 

SIukI., Double, Triple nod Quad- 
ruple for fittttiewftr-* Engines and 
Automobile*, O oar ante'"' 1 L» e*Dir* 
port! c u ] ur , F Ina Y ibra ton 

aESb fOft OaTa IjOGTE d. 

THf K-MKIOCK WIDCMAN Mft. COMPANY 

fiOCTU 5E3fb. DID. 



Pleflne mention Popular M^ehanlca when writing AdvfrtUtt*. 



OTTO ENGINES 



LESS REPAIRS and LESS FUEL 

It I? what ad engine costs to keep it running that cuts the big figure and 
not the first cost. The St, Anthony & Dakota Elevator Co, T Minne- 
apolis, Mmn* f writes; ^In April, '02, we had 32 - Otto ?1 engines run- 
ning, all of which gave better satisfaction, cost less for repairs and con- 
sumed much less fuel than any others we had tried, During the season 
of 1^02 we bought 35 mote ^Ottos' and now have 127 of them*” A 
splendid testimonial to the merits of the "Otto” from people who 
have tried nuny others 



OTTO 6A5 ENGINE W0RK5.Phila.Pa. 



6 ? 



STANDARD OF THE WORLD 




WONDER GASOLINE ENGINES 

THE ENGINE OF FEW PARTS, 

H 1 H only on^-thini thf; [rnrtit found in other p-elk Lb i^h. The* ftlftiftcnit euitleiift 
1111 tor th* tuoufl>. La fatal, tta simple a chL!J .-an ai>er*l# them 

e wo cycle. jump spurt, jw ra-Lra*. u^iLn. etc. 

The tentiiaon i n I Attm'hud La n. re-m nrksb tu *lpo»ini?. Y*n ic*n dm tb* 
"■Wilier" wLth tii« mtm,> rann Jl. We mimufii'r-Lurfi i.-ugi»Pft f,i* nnv [mrEm*.- 
both marine and ntatiotunry up to 6 II. P, Kend for patutugu*. j«td 

termi will fturjurLree yuu. A iina- agency p-ropMiLtEsiu for jooj, 

The R. Hi CORNWELL CO., 40B So., Salina St,, Syrscnse, N, Y. 



Tt* II Sf. Coni'PfU Ca., tjnAiH-, IV. 9 '. 

Ck>aJrniim:.^.TIii 1 ]-I H. f, Eb pip* 
piirchwid of jrtai, .kiln.,] -Tbi DmI* 

HlJt»!jWta*klJ Bki&rpJ. I an 
„ibn| h u juiuiji *ai#r *S(h .romp 4 * 1 * 
■iicstM I kin iu» ui nu* iknit, eumiJn 
Lt# 1 E«.| ImLf 11 li.vrr L/» I.r 44 fat In 
1 .: mir-ns,. ai *•, ft l*t* c-m:l 

ikiCtot* hr fatL I tbnTrVpLIj new- 
inan'l ■'OiLla Wu*)#" l.i atl tbkl 
kint rDWtir, ajtj p»n£n; |ca|, 

pukST- 

Tj^r* ItuIt. 

J. W. T, 



SIMPLICITY 

GASOLINE ENGINE® 

Vertical and Horizontal, 34 to 
15 h. p. RtaifnauritWa Portables, 
Pu m pirn? Outntfi and Saw i np ftirzs, 

GET OUR PROPOSITION 

and J.UG5 cata logos. 

Wtlteril MtllkllNlr A* Orry Ernn Mff, (’t>. 

list Cbue Street, Milwaukee, WJj, 





Gasoline Engines 

Three Stylos— All Sines. 

Fnd Mills, Saw Machines, etc. 

LOWEST PRICES 

Write for descriptive circulars 
and pricelist, Aganlt Wanted, 

GILSON MFG. CO. 

Zfr Par k St., Fort Wtihlngtan, Wi*» 




BUY A CAPITAL GAS ENGINE 

And you will not sit up nights worrying about expensive power* 

Oar BQgJnsa KT 9 beyond lb* Standard Bit fey older ff*i -Qffl BA fetrildera *nd no 006 
tthd 1 b iDokbt for tnH ia 4 mail eanaontlDil power linoald buy any eatfa* 

Without lint faveatlf ktlrtff the aaerlu Of th* Capital Wrlt« for CetaJog JP. 

CAPITAL GAS ENGINE CO., • lndinnnpoiu. tnd. 




FalrbanKs-Morse 

Jack - of- all -Trades 

Caroline Engine wilt saw mure wood than 
any othsr 2 H. P. Gasoline Engine. 

If Is sent all set up and ready to run. 

Awarded Gold Medals at World’s Fair, 1904 



Cut oat eompUte advertisement and send to 



FAIRBA NKS. MORS E O CO., M onroe St. . Chicago. III. 

I may u ant 



Fh seat: nd mu i3 Just rail'd! Catalan uc No. HddQG^oJin? Engines. 

Engine la run ,, _ .. .. 

Name — . — _ — . _ Si rest No,...- 

Town „ State. 



H.P, 



I 'I PH nr mention |‘opu,ljiT Heetianics when urJIinir Ad irprtiNFrjt. 







15 Days' Trial 

on this Engine 

Nt> CfiHlj pnyment nx^uipftd. Wo pay 
freight Cm spy point w Lthin I, COO mi Sen 
nf cijichno. Npurk FJiJjpa ic^Arnntuod 
lor dara, fl .50 ouch. 

Second- Hand Engines all Sizes 

McDonald & erickson. 

36 West RMIfih Si . Chr-caocu 



ECONOMY 
HOTAIR PUMP 

Will pnniD witer from wHla, els* 
ififnj,, Sakea, Pic .tfi itnj dpfiir^'1 phlC*, 
Doe* ftwn> with thti citiCim-ihi wind- 
] Lt 1 1 1 and ttiD unraUnblc gasoline cci- 
gine, Puns equally won id winter 
and summer. Sh> erphasUm: «o sim- 
ple- that s child co i3 operate it. 

TES DAYS FRKE TRIAL. 
a?nd for illNRlrwted cataloimiF. 

THOJtfAS dt .SMITH, UfjiLft. 
19-01 So. Carpenter St., ChlontO, 
260 TIu doun St , Hew York. „ 



me MJETZ <Sl WEI SS 

OIL ENGINE, Stationary and Marine 



*1 to 76 H. F, 

123438 Mott St. - New YorK 




Convert Your Bicycle Into a Motorcycle 



We have a ILF. B ke Motor, 
We pell the flet of castings *7 Eft 
& drawings for ipi.vU 

ft tea hjirf a lf L i' II. P, actrlr^rngi 
Send stamp tor cuIuLobou und fall pur 
ticnlaii. 

ILHEhA Ml &. a SUPPLY GO.. 

ST. PAUL - , * HXKN. 



KEROSENE OIL ENGINES 

.TARI.NL. stationary, portable. 

Nn iisiniTfr, Maul mum 1‘ower, Lightest Weigbt, Simple, 
] l h 1 1 a ■< i . Eton i finical Mo JOatlnrSw. Self-teultlou uy coni' 
prPialDn. full; OUAribMi IVy Lie fur Catalogue P. II* 

International Power Vehicle Company 

25 A Broadway, NBW YORK. 




Peerless Electric Co. 

Dynamo and 
Moto r Repairing 

Si? a ft 111 « trial order 

132*13# So. Green 5t, 

Phene Monroe 1 302, Chicago, III, 



NEW MECHANICAL DEVICES. 



ROPE CLIMBER Tills ilovlip will lie best un- 
derstood from (lie illustration. When the rope Is 
grasped by the bauds and the feet ragged, tin- jaw* 
of the climber open, allowing It to slip up the rope 
freely- The moment the feet lire pressed down the 




Jaws olofle, srripiditff the rope and aJTordlng a serarr 
support to the operator. A very long rope* may ho 
climbed ll; thin way, an the climber rati Step for rest 
;ih tong and often as desired; or having rent-bed the 
elevfltieu mo fight i-nn u^e the hands for other work 
while standing In the ollmbpr. 



STEAM WALL-PAPER REMOVER. — Steam 
generated tn a haiku* by men us of » gasoline burner 
In applied in the wall by a bond In the hands of th<s 
workman. The bond Is coqijnoted to the boiler by 
rubber tubing. When the hood lias been held to the 




wall n short time tile old paper readily peels olT by 
the use of n plow* The ouiilt Eh portable and tbe 
gasoline tank is of eu parity for a half day's work. 
Tho water luitk holds four gallons, sufficient for the 
same pcri'UL The sfenm kills any germs or ver- 
min that tuuy be in the wail, also, 



I*lca*e Enention Popular Mechanics when writing Advertisers. 
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Cyclopedia 
of Drawing 



A new enlarged edition, constituting a complete en- 
cyclopedia of information on Drawing, has just 
been issued for the library! the shop, drafting room; 
teacher, student and all others interested in this fasci- 
nating subject. 



noth volumes sent 



FREE 



for examj nation 



The set is published in two handsome volumes, bound in red 
niorocco. It contains over 1200 pages (8 k 10 inches), completely 
indexed and beautifully illustrated with 1500 illustrations. line draw- 
ings, half tone engravings, full page and folding plates, tables, etc. 



No more comprehensive treatise on drawing has ever been pub- 
lished than this new enlarged edition of the Cyclopedia. Twenty- 
five dollars would not buy separate volumes covering the subjects. 

The chief object m offering the books at a reduced price is to show 

the character of our instruction in drawing and to interest the public in the work of our school. 

R. FRfTSCH, New Orleans, says: “I cannot say halt enough In praise 
of the Cyclopedia of Drawing. 1 I nts jjrcucly surprised to receive SUCll l:nu 
boohs, rant airing so much valuable information, at so low a price." 

SPECIAL OFFER 

t 

To Readers of Popular Mechanics 

Not Good After November 30th 

BOTH VOLUMES sent free ou approval (express prepaid). Keep them five days. If satis- 
factory send $1.00 and $1,00 per month for six months thereafter. Otherwise notify ms 
and we will transfer them absolutely free. They have a permanent utility that makes 
them a desirable acquisition to every library* 



Size fi-viO Inches’ 



LIST OF AUTHORS AND SUBJECTS 



Prof. H. E. Everett, University of Pennsylvania , . 

PttOK. E. Kenlson, MassachuoeLti Inal i Lute of Teelmoiofty 

Paor. H, W. Out rout, " * " . 



i Freehand DrawEm? 
Mechanical Drawing 
Shades and Shadows 



Rendering in Pen and Ink 
Perspective Drawing 

_ Arehitcetural Letiennir £ 



Prof. D. A. Gregg. 

Prof. W. H, Lawrence, " " 

Frank Croitteau Brown Architect, Boston 
R V. von; Holst. Architect, Chicago * , Rendering in, Wash and Color 

_ " „ “ T " _ *V , Water Color hints for Draftsman 

Fhof, W. H, .Tames. Mass, Inst, of Technoiu«y . „ Working Drawing 

Prof. C+ L. Griffin, formerly Pa, State College , Machine Design 

Wm. Neubeckkr, N. Y. Trade S c hop! , Sh eet Mela! Pat rem Draf ti ng 
1! " _ • , • , * - Tin&ml thing 

* . Practical Problerria in Mens tiralion 

American School of Correspondence 

CHICAGO, ILL., U. S. A. 



, 

<? J 

F «sV 



'•S- 






Please mention Topnlnr Mechanic# when writing Advertisers. 
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CATALOGUE FREE PRICES RIGHT 




A PRACTICAL HACHIKP-HOT A TOT 

* 15*00 a«ch — — 



seki> you PAETimr i,* r r 

WALSH S SONS S CO., Newark, N. L 



MHre-CattiiiK Too!-*— A combined mltre-cuttlng 
block and corner cramp, espe chilly for making pic- 









Trlejrruph Instruments. Telephones 

Burglar A Imcjv:-, FHK T'n-'H ]VlI ten a, UatteriOi, EL^otrlo 
Olotkis, Mh- 4 leal Apparatus, Motojs, £t-C„, Etc. 

MASBATTAN tSLHCTKICAL SUPPLY CO. 
K Cnrtliwid St., New York I 55 fifth Am*. CUoap 



tnre frames and similar work. A recent English In- 
vention. Will hold mouldings up to 4^ in, wide. 

SEARCHLIGHT CL t" Hi— A new electrical de- 
\]<'C Is a policeman's club witli an electric search* 
light in the end which cun be made to flash by 
pressing a button In the bundle. One would tint- 
urnlly expect a blow from such a club to be light 
but the contrary b true, as it contains a battery! 
and altogether fc quite a shocking affair. 



ITI3AT AND LIGHT GAS BUHNER*— Attaches 
to chandelier* wall bracket or portable gua stm id, 



Easy to adjust. When lighted produces both heat 
and light at one cost. Clean and odorless, 

EximfintuTt Drill for Iron. —A new English de- 
vice which cuts holes up to 3 hi. diameter. In- 
tended specially for plumbers and hot water ougb 



DYNAMO CASTINGS 



Robert Battery Volt-Ammeter 

Guaranteed 



i‘'or warded prepaid, including ease, 
upon, receipt of $4*&0 
3 VOLTS 1 !j£ND FOB 

30 AttPKR£S f CATALOGUE 

THE KOBEBT IMBTBtiMENT CO. 

Hi Shelter Bt. Detroit, M ieh. 



Xmas WE ARE SELLING 

Tree 

I To* Electric Railways 13 . Goto $ fio.oo 

*ds. , pnUBDRttr itth PrfliLtrht TTftinj. 6,00 60-00 

W ith Electrical B^oka, r ...10c to 6,00 

HjiTfrrV NrCfitl 3 ft cau LltfEda. T.'kitO $00 

' Rattery Tabl* Lampa, , .sou to lo.oo 

«4 Up CitrlNeO itud Bicycle Lights. r , .... 3.00 In 

Lanterns and |ruc.'vt Lights ASc In a .00 

Bit' erf Bfutnrs and Fim„ 1 00 la IK.00 

El+*ctrtc iHior Bel is Comp late T5c la l .50 

Telerhfme 1 t’flm pi etc , . , , , . * + , ,2.ii0 aod 5.1H 

Telegraph Onttf is c mol ete. 1.15 to S.5U 

$A00 Medical Batteries. ....... s.oc 

(1 A* H5 Electric Be it wl It Suiptftutrt? * . SO 

bynames sad UaL^n . L ,i,uUa l.noG.ori 

pas and Pasoline Kofioea. ^, 3.00 10 1,400.00 

We Undersell All, W r aot Agents. 
CaUJuEue Ffw 

OHIO ELECTRIC WORKS, 

Cleveland, Ohio. 



Eldredge Battery Volt-Meter 

Reading 0 to 3 Volts in i Diviiionj 

A c^Ti^nniont nod nraetical inst rnmemt 
fm- those w Jri o une Primary and Btonigg 
JW^riLriM. Iti wilt awip t-* tfrl Ik c-f phlmiry «- 
Mil •: ( tUi.r^n ]l*iwrr. Si Jixnp l(rj.T Ld Lurn.Ynjti. 

rrmuTit'l* bill Ml HJ ClD f MUtbH JjrjiLL - . l’ticn 

ELDREME ElfGTlRIG MFG* CO., Sprt^fFElj, Mast 



ELECTRIC BELLS THAT RING 

Our flr>t .grsda make, complete imlflt t-l.'SS- ATw? 

telegraph inpt hi m-untfl. (Slsndard ' Moraa' " qmHty is ycseir 
KUamij i of . i tfrlld for eataleK . 

JIOK8K rLEUTKlL INSTRUMENT CO^ 
Factory Grand OroBsing, GhlcafiO. 



Sets of Male rial or rtnlsh&d Parts for tta 



FRANKLIN MODEL DYNAMO 

PKICE (3.EO AN 11 UP 

Will liflht ksk 6 c. 3 .i. lam pa 

lYrltii ter ill w&eroled booklet 8 

PABSELL <£L WEED, 

I25.B! WPSI 31st Strwl* - NEW YORK OTY 



nnor?!. Obviates thp cutting of ft circle of small 
holes; only onu small hole— the center— is required to 
usw (ho drill The elftlm Ik tlmt n hole can 

h*> ditt led through ^-Iron In five minute*. 



I’lfjisp ui rut ion l h iipuliir Mecbaulta when writ lug - Advertisers. 
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FOOT AND HAND POWER 

Wood Working Machinery 

For Ctrptnfeers, Cabinet Makers. Watt or Builders and Wood Workers Generally 

Mtebiod (Of SoffllJ ind Siwiiip, Ripping Cut* hi g Off f Mitering. Rabbeting, Grcerlng, 

Gaining, Dadoing* Beading* Edgt Mcnilding, Bering, Mertiaing, 

Teanonmg* Turning* Kti.* for Working Wood in any manner. 

fNTERPHSINfi MERCHANTS. ARE QUICK TO SEE 
THE SUPERIOR MERIT Of (HJR MACHINES ; : : : 

Machines Sent on Trhkt. Send for Catalogue **A/ r 



The Seneca Falls Mfg. Co. . £ Y> 



WE MANUFACTURE TO ORDER 

DIES, TOOLS AND 

A UTOMATIC [7| ACH1NES 

also HARDWARE SPECIALTIES 

PATENTED NOVELTIES 

estimates furnished ON expert 

MODEL WORK. SEND DRAWING OR 
SAMPLE* 

BOOKLET FREE* WRITE TODAY* 

Stamping €r Tool Co. 

DEP, C LA CROSSE, WES. 



B, F. BARNES' 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For r>nt or sb wanted. Ha* 

ernetw ft-trt «nd Compound 

n*l r A atrict]y high- Ifrade mod- 
ern too] , IV f nih<i build- JL a-incb 

Ijnhi'. Duse ript iTfi eli-culira et 
lathe upon request;. 

0 . FpBAflHFS GO.* Roctfwd.ni. 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPARD LATHS CO. 

A 131 W. 2 * St.. Cincinnati, Ohio 





9 to 15 In. Swing. 
New Features, 



If It’s a Sebastian, It’s a Good Lathe 

BUILT UPON HONOR -ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes* all sixes* semi for Catalogue. 

Sebastian Lathe Company, Covington, Ky. 



MICHANICAL ENGINEER— SPECIAL MANUFACTURER 

WILLIAM G. CDBTIS 
L1QHT MAC HI MEG V , TOOL MAKING AND Dll SIN KINO 
Estimate* fiirnlsbed for Special and Es^i-t Welal Wr.rk 
Jew p| era’ Now I (Ira, Ilia and Tool MafeLng, Jigs and FIltGrBl 
for lino Interchangeable Work, Electrical Work, ilerew Ma- 
culae Work, Patlera making, Models Kedwignei and Per- 
fected. Etc , Etc, ROOKERY, 

Telephone Uarrimni 1946. CHICAGO, XIX 




LATHES 



W. F. A John 1 tarn On Co. 

]&1 Ruby Si,. : ■ Jtoctfriril.il], 



9 to IS Inch Swing 



List price, g 63 .ftl and up Accord- 
in*: to sire. When fund? to buy 
tefld for Lit the Catalog and prices 



SPECIAL MANUFACTURIN'} 



Dies and Stamping 



- - TO ORDER - 






SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 



DROP FORGING DIES AND DROP FORGINGS 



Haniwnre MpecfnltleA,jB>tc-* AfanfVl to 
Older, send Sumiilch or Hrfttrlltgii for 
ksLliidHCii. IVriie for Our Uooklct, 



THE GLOBE MACHINE a STAMPING €0* 

HIS HmdiIHod St* ” CleTrland. Ohio 



Flense mention Popular Median icn when writing- Advert Isem. 
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Th« (lMVIGRApFI fa a ci tomat le and lakea (lipplicftof 
jin flTpert operator. It will wad you p^rJect .Mm# by the hour or 
hy iflpdaj. Many are htihltng jHv.Hkmi they owe to tiarlnveE- 
tlOh» £ ire Jlylea from l^.-OO up, Circa I n re t rre , 

OMNIGRAPH MANUFACTURING COMPANY 

Dept. J . 1 30 Cortlandt Street, NEW YORK CITY. 



LEARN TELEGRAPHY AND R R. ACCOUNTING 

Operator* Always in Great Demand 

to tlCO per month. M-lary ttiamre 4 On r praduatea undar bofad, 
f ^hiTplaar&flridorBud by eY^ry roilwby official in the U.S. 
flos also admitted , Wrltu for oalalowuEJ . 

MORSE SCHOOL OF TELEGRAPHY 

Cincinnati, O, Buffalo, N, T. Al Junta, fin. La &dhb Vli, 
XaucfeKU' Tea. Uom FraaoUUw OaL 



WIRELESS TELEGRAPH CCHERER PARTS 

j\U the. difficult parts mounted on base board; price, 
postpaid, $]. Certain ports of the net sold separately. 
Sind fur illustrated price -Iftt, 

NEW ENGLAND COIL WINDING COMPANY. Alliatlc. Muss. 



<S«nd throe tme-ceht tlnm^g for J-Colof 

PICTURE OF LINCOLN PARK BRIDGE 

W. L, 5 TEBBING 5 



Xew D^nr'ii t in**.— -An EiiuILnIi device specially 
Intended for use In manual fnilnlag schools. Con* 
talus Eu addition to tile ordinary vise, a drawing 



lablp .spat, rack for flies and com part men Is fur tools, 
and i] rawer for drawing Instruments. 



Stteel 1 * Iinlion4or,_A mechanical de- 
vice for aiinuuiichij? the next street or station in 
street ot passenger ears. Consists of a Los 8 in 






Civil and Consulting Engineer 

LICENSED ARCHITECT 
Mon ad nock Block, - Chicago 

TtL H&rrl&on H 04 Cable Address "Stabbing*” Director! Code 



WE WILL SEND YOU 



Qua Visa. 

One Set GENCIN’E 
A mint tod a KtuoJU 
and Dies, 

One Pipe Ontter 

One WegujcIj, All Her hindJiaR pEpe from X 1*1 inciu 
ON RRCR1PT OF f 10.50 
Bend lor Oatniotfne o£ Complete Line, 

ARH8TRGN0 MF£, CO., Bridgeport, Conn, 




Mgli by 24 In. long, operated by a bell cord and 
fllith Limited at night by an electric Limp Inside the 
box* 



GET MONEY-1 DID-GOT $301^ 

Id 8 waaka doing plating. wrlLt* M l . SuSib &r !>l 
(H ied ftjqaU fauifni. Start an KniltA did— [baVi eil ,r_. 
Jbandrfd* atTcwIj !■.*» Uiil— nc» ijcj*ld»ily— Jria.HEjejHniiJE Itj 
— p»^" out. e^pplf $T«rjr*be™ bkfa fable watr 

waLaJH-a, j***lrj, *W.H forth* “fl ri T Plultn* 

practical eatOK, all al tea. b^ary plate, n ir 
antrrd, pnaru Rotd, aJlTEr.uEtlLe mHaJ plasm if, 
equal Co saw coadi.laKit prewa*. Frn 

qalflUj. « ipt-rioneo an n ffewarr ,il I ftt.t, 
ancrtH rxpoaetl . Own and Hum » I milw^.i 
:Uhau^»r tr4TTlincilI op pari lime tint 
pays IlfilD libll weekly' Wriiatotaj 

for 6*0 off**, lam pi*, ■ rj-1 h.iailr'da LrUf-rH frnH fraettenful i.**kiiir frn 

RLL Gray A 1 <d», PIbIIme Warki^lVS Hlunl Bldf tiucLajj.au, u, 




“SHOP NOTES” 



200 Pages 
380 Illustrations 

PRICE ... 50 CENTS 



POPULAR MECHANICS 



A ii l oniohilf' RhIcm,- Grub der rpr! ylrh it? !u 
front of you firmly anil bulb hands and put one foot 
ou def amdvrutor, Now put del* udder on dor 
rheostat Und lei der elbow client ly touch der dr- 
odlu-r. Keep der bluw pipe cm meeting uilt der nuio- 
mu tic fug vis&le closely between der teeth, mid lot 
der right elbow be In touch mlt dor ipEiidrupIex 
while der apex of der left knee was pressed n gain at 
dor spark coll. K‘’C|i both eyes nn der road in fmist 
nf yon end flci L rest your fnee In der vnggon. 
Start dt*T driving wheels, rr[u-Jit slowly [Jcr n si too of 
y*ur favorite coroner, mnl leave tier rent to fate. — 
Whitewater <WJs.) Rcglpler. 



CliiMH C'linrnn for Home l ue.- 

Tlic glass eli lira coiues In small 

sines and Jri Itiicpdcd frir n invert lug 
the small ij nun 1 1 ties of milk mid 
erenni that may not bo used and 
will sour if left over into whole- 
HojYsn butter. Tin- ilirirsi hfis n small 
wooden paddle that In esi^lly rotated 
anil seven or eight minutes of 
churning auffiocs. 

The churn ran be operated by an 
incxpcrioneeil Hi I Id, and the UtEJi’ 
jiuts of home-made buffer amply 
repay for the extra trouble. 




Please lufriitlOD I'opulur Mwhnah'A when u riling AdvertiHerv 
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are the recognized standard lor accuracy, work- 
manship, design and finish, Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays 
to use GOOD tools. You get a better quality of bread and a good deal 
more pleasure. 




£. S, StAREETT 



USE STARRETT TOOLS 

We make hundreds of different tools. Ours is the largest 
plantrin the world where nothing but fine mechanical tools are 
made, Alf these tools are fully described and illustrated in our 
Catalogue No. I7AP, which you may have by sending us 
your address. There is a good deal of valuable information 
in its t76 pages which it will pay anyone who uses tools 

to have, 

THE L* S. STARRETT COMPANY 

ATHOL, MASS., U. S, A, 




Earn from $80 to $125 Per Month 




WE WANT YOUNG MEN for Firemen 
and Brakemcn, experience unnecessary . 
High Wages, Promotion. Positions 
secured as soon as competent. In 
structions by mail, Cut out Cou- 
pon and send with stamp for 
full particulars to-day * , * 

National Railway Training 
School, 324 Boston Blk. 

Minneapolis, Minn. 



HEIGHT AND SPEED OF WAVES 



The suhjeet of the height and velocity rtf the 
waves of the ocean la always an Interesting one, 
wild frequently conics up for discussion by landsmen 
as well as seamen* 7 t has twpn calculated that 
waves r rifely oiccecl n height of If), feet, while the 
speed at which they travel dopendR largely upon the 
wind artrl depth of the water. Airy r.-LLleuliitva that 
a wave 100 feet In breadth 11311] in water .Jflfl feet 
deep travels at the rate of about 3 u ml Lea an hour; 
one 1,000 feet broad ami Eh water 1.000 feet deep 
nt the rate of -IS mites; one of 10,000 feet In breadth 
and in water 10,000 feet deep will sweep forward 
with the velocity of rm( ]or$ than 15 ! miles an hoar. 
An iftrthipiake on the Island of Njphon, Japan, 



caused a wave sc travel 4,800 miles across lUe P;t- 
, ||lr to Snn KranHs.do Iti t* hours and 10 minutes, 
or at the rate of f>Vj miles a minute. Waves of the 
Atlantia have been calculated to move sit Hie rate 
of 32 .G 7 English miles an hour. 

THE MAN WHO'S AFRAID 

I've paid close heed to the ways of men, 

Tve observed what the world s-ullfl luck, 

I have silently marveled, now nnd then, 

At the potent power of pluck; 

Ami this ns a bit of truth I hall, 

A sentence that's worth one's lseed; 

The man who is always afraid he'll rail 
Doesn't sluud much show to succeed! 

—Dividends. 
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SMOOTH 

PERFECT 

EASY 



SHAVES for 1 c 




BY THE 
USE 
OF THE 



MORTON 

i I III ■ M ■ ■ I I 



SAFETY RAZOR 



ONE PIECE 
HANDLE and 
BLADE 

FULL SIZE 

TRIPLE 

SILVER 

PLATED 



tv. J 



There are twelve double-edged blades or twenty- four cutting 
edges of Ihe finest, Smoothest, hardest steel, ground by Our Own 
process to a lasting* perfect edge. They are tempered so htmi they will cut 
glass* and each one of these blades will give £0 to 40 smooth* perfect* easy 
shaves, no matter how harsh the beard, with 

NO HONING OR STROPPING 

A set of new blades will cost $1.00 — 
so you cart see how you can get 800 to 
btlO shaves for $1.00* or an average of 
about four shaves for a cent* 

The safety razor has become popular, 
and self-shaving is now a part of every 
gentleman's education* It has remained 
for the MOHTQM to develop to the highest 
point* where others have experimented. 



£ 







MORTON 

%.LXT.WmH3rf 




1 ~ — 1IJIIIW ^^ •- -j 






Exact SJjw of 

Its construction is So simple that it 
cannot get out of otder, and any one can use it, There are only two pieces — 
handle and blade* The blade slips into the handle without screws, clasps* hinges* 
or other movable parts.. With the mortom cutting the face Is impossible* 

PROVE ALL THIS BY A TRIAL AT OUR EXPENSE 

the thirty days and if for any reason you want your money track. Just return the Tito f 

and wc wlll reium your money without question. We wy express charges both ways- We authorize 
all d raters to make thLi offer. If yOurp <Jdn' I handle the tt£fi±S2) write US f nr our Interesting booklet, 
but l»e sure he dUeSn k t ind ace ypu (o try “sofnc other" kind. There is P-o other rasdr "just aS flood* 11 

1 192 Tacoma Building, Chicago, III., U. S. A. 




THE SO. \l BENCH; ALSO MADE WITHOUT CABINET 
Write Jar Catalog and Price* 



GRAND RAPIDS HAND 
s SCREW CO. ■ 

146 South Ionia Street 
Grand Rapids - - Michigan 

Largest Mantilaclartrt nl Miami Trailing and Home 
Benche* la the World* 





S' 


We 


Send us 


Manufacture 


Description of 


and Market 


Your Invention 


Patented 


It will have care- 


i Specialties 


fol consideration 


We have had 


Should we think 


Experience 


it unsuitable for 




our purposes, 


Youprobably 


all papers will 


Have not 


be returned 


POWER SPECIALTY CO. 


;t 3 'A WASHINGTON ARCADE 


Detroit, Michigan 


4, 


- j 



Flense mention Popular Meehan Its when writing Advertisers, 
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FRIT/ & GOEL»EL Mt O- €©-* 

H9 Alflltnmn street,. Grand Ra pitta. Mich 



^ j SAVE YOUR STENOGRAPHERS TIME ^ , 7 

Dearborn Jr. Typewriter Cabinet 




42 In, 

24 Jn. 
U in. 



im 

deefc 

6ljb 



Gc h ra ntOrd the mnrt corn* 
!■!- ■ and perfect dnijr yircr 
*i|it «t Einr where near ih& 
|\ r i ■?-- Vr cabin Ofi 
fJ-fnOu. Freight rri'imid 
Eaat of Rocky Mown- 
tiling. Without pdl 
curtain Uj phi [jit 
cubiui't, pr[fe|l; DU. 
Mario of »did [£i»3ilt-n 
Ci.ls.Elt>tiuiif(iLilr flniflht-d- 
I ii valuable note book; 
holder free wi Ml Cabinet. 

Vv rLfrr.' for FJ1 EE oaial og 
Of tbli and other atylea. 

DEARBORN DESK CO 
ALEXANDER A, SAMUEL 
Gen. Mar. 

Jt>4 Fisher Building 

ljsicago, u. », A. 
|IF10IJWAT?T A 1JFSK ASK rf DEAKB01tN" 




STEEL SHOP BARRELS 

For FtmnrlrleH, Fnrtoriei, III flrli run SltopRi etc- * 

for rariinj' and fttormjf 1 i«liV}' jlniti^k* 
l Ufttlnp, par In of valves, ctr, 

Hliflt - IK inrhfisi liLfimetFr, depth inchfe, ft hell made frufli 
i*5n*lti sheet of Hu. IS *t+rl , baling nolv onv rioted 
tilde seam. Hoe tom *iaiin|ji*ii from n eingte plate of Ho. H 
(rnuiKfl Hteei, to form 1] m^e 1 lnc>h deep. which is [iretid to 
1 he ehi'll and with u 1 inch errrogation (1 Inchtu 1mm the 
Li-ntJtf, barml bontd lop wjfch x - l i inch utrcJ, Painted 
blnt-k otituldu. Wriuhl Nl pound* eiuh. Open at top; mot 
water tight, Other itl#?* nisde to order, 

Write for pric'd and information, to 

The Kilbourne & Jacobs FI fg. Co. 

Lock Box G Columbus, Ofiio 







III II WW 

SQLDERENE 



PATEN r APFytCit fp o 




SOLDERENE 



A new rapid flux tin combined for soldering 
and m8ntilu£ Iron, Copper ■ Braja. Lead, Zinc, Tin* 
Platinum, Gold, Silver Etc,, without the tile of solder Of acids, Solderene BQldOfB aDyttdng and every thing that the 
old method of using bar or wire solder, acids, rosin and paste accomplished. 

AGENTS WANTED. SEND TEN CENTS FOU A SAMPLE STICK- 



THE CHAS. A. THOMPSON CO., 



41 Cortlandt Street, New York, N. Y. 




Big* Catalogue Free 

The popular Ward Catalogue. vf-ry latest edition, 1£flfl |>agc8, a 
n.-w hook fruen cover to cover. The catnlo^ that Is known every- 
where and liked by everybody. It hiis liven in tom for h third of a 
rrutury iind Sian made friends In nil parts nf the world- 

Don't hot hr r with unreliable, in Complete catalogues, when you can 
K<-| tin- fct*nu|iu- Ward hook f^r the mf-P 1 asking. Thin Er the efttft- 
3 OK He for tv I do awake buyers, Il> rid lab to, brand new, complete In 
every department, honest In descriptions, and quotes the very lowest 
price for really good merchandise. No cheap K^odsf Pt Ward's- Cata- 
logue No. 74 wLli prove a money -saver for you. 



No Charge 



The complete I^Otl-pape catalogue, 
very late? at edition, will be si>m free, 
postpaid, to every grown man or 
woman who will cut Out this coupon and Rend to US with hia or her 
name and address plainly written. TVe don't ask you to write a 
line— only vour name and addreaa. Cut, out coupon and mail to 
Manigarttfty Cq> , Chic-fffv* 



Cat htrtf fill fn tar f fu!!y. 

COUPON = 



fion-d me FREE itrul prepaid one top? or yotirTicw No. 74 Catalogue for 180 4- 6-, I aaw your ad in Oct. Popular Uacbmlu 

■Name H. P, D, Nn. 



<< 



Pott Office. 



.County. 



State, 



MONTGOMERY 1VAUI) 4fc (TO., Mf clilcan A\e. r MadlBon ftiml WnAhinfiton St*., Eli tedk^u. 



I'leU'rt- mention Pop til nr Mechanic ^hrn wrllinK Advert Item, 
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U tAflAT QUALITY- A-l 

$ :?£.g0 

OTHER GRADES OF SA^E 
S IZE AS LOW AS «SDSQ 

TEBH5 ®IZ- CA5H.S6.tfiR KOttM 

A MONGST our customer# are many who buy 

on c Yt*rJ it W eb^tee — n-.it be eauis'e they can't 

afford to i>'ty' rash. Ask them “why' 1 and 
they will 1 1 ? ri ttdui that jmediaT^ paying for 
An article makes the aevm AM nothing. 

Of course* everybody must know that tiierii i* a 
diff-eraae* between credit prices and lowest p7e* 
vaEMug cn°h pHrea^but with us tha difference la 
Bar-Lily tvnrtti mentioning. H'f a n? re framiou. 

YV r e wi|] send you on approval, express prepaid, 
a ha"? carat UlamO-n 1 wiila tnouiiilflg [Lke 1 1 [nitration, 
or any atsndnrd 11 kt, solid gold maaDtlEiK. if flag 
is as represented, fay expr^a* «n?ef>E &13.QQ.. Bala are 
monthly. If you’d like to have Rtmda *er.t By regis- 
tered mail, send first pay merit wUh order- Your 
reputation C-r honenty La our security' " 

E 1 n r si i-.f >"n, t ; 7 L th • ■# n ik -wMilLh of HH<q.(ii!;] »;nr* 
r*rjpiin»« iri pr.r.a fn.-ili ,¥l‘2,rn? On f 7 -(3, Jr JoLpf- 
v lied Li j ■•■ ft'.<.li«, dsb (oriljChereialCEktiiOi-, Both tree 

Herbert LJ 0 ^ 

213 (C7H STATE SIRKl’T, CHICAGO 

EftsbUntiwi 1^2 Jir ■ pi.n E[-til Sty r $250,000.00 



WINTER CLOTHING OFFER 

FREE SAMPLE and TRIAL PROPOSITION. 

If you would have any ups fnr a heavy or mo, Hum 
w-elitBtnll u-LHilS-ult, Overcoat or U la Ur? then DON'T 
BUT ELSE. Wit ERE ju Any price, under any elrctino- 
fltancea,!] ntd I y c»u i -iit.U i Em v rrt&tOnnuii t cju t *nd mall 
It to us, Yq>LL m-rlveb)! return mad. Tree, 

PDLipatg, thcOripdcif ClalRRil QH«f tvtr heard 6f. 
Yu 14 w5 1 1 Ret FREE a Stir Book of cloth s&mulc-a of 
M in' ; t’lothifitf, FREE a n eirra quality -cloth tape 
menrura (yard me&Miid i , FREE a t.>uiik of Jau>-C 
frwthloiLP, descriptlona aiul llliiKtratlona of ell Binds 
or. clothing far men. vve will explain -.v tiy we can 
sell at. prices so imirh lower than were ever before 
k nowi i , a niere f rwt l- -n of W hnt ethCru dUsrirc. TV h 
W ill explain i mr ulinplp nite* bi> Joli rjiin tafet' Tour 
ownmea^re and how w« iiu.arkri.tee a perfect lit. 
You vJllpfetour free Trial Offer, OUf f*ir AUtf He- 
telved Proposition, tvjih the free outlie j?oaa a Bpfr- 
ctal sample order hlMik for ordering. return snvet- 
ofWB, etc. You can ,-v c a whale ault, an extra pair el 
Panto nndan O ver teat under up r offer for d bou toM E- 
HALf what Bum® Chli’AKv ti«L]rir> wijultl char^o Tor 
0 ne tin file pair of ptnti. Tlie i iffer v cm wlil uct will 
ftftonluli iujcI u]<h seyeu. Prices on the best clptBeii 
miMJe reduced l« ne*l to rH'itlilnwr cemiMvrttl with 
whaty on ha paying oon’T buy clothes 

until you cut this ad. out and rend to us. and sse 
what you pet by return mall, free, paalpald, 

Addrcu SEARS, ROEBUCK & CO., Chicago. 




B E. THE. BOS 

Make fclOO jter mouth. Other# do 1*. Yon have 
same chance, Hi art. a mall orrter buRinpns o,t bopip. 
^Vrito for Ohr *'#tttrtPT" Mrtd free particulurs. 

Mgr, \V- C. Co-* 951! E- 33rd -St- t LiiS Angeles* Ciif, 

BURN AIR-IT’S CHEAP.^eTtI 

LonAgnca Ji !>Ti liiirn'll bf Air to one gallon uf 
fieroeciiC- Pnrtuy i lloL 4 burnu 3ik*t gMi hoLLflHt 
iin?. wori’t-eiPJ'iiilH, saTbawork und fua-. bills, ho 
OPaI, wood, nirtf &?ihea - no wtok, no val-rsa, aasy 
0 }>erated. hii nd semM urable. UrRBd 
cooker, bnkcr, qjuicl: work, cool kit- 
chens. lttlHitl Harrison Wlcltlw, 
VulTrleu OllifiM «md Mr liurncrm 
•old 1 month. AGENT* W r .|NTEW 
Weekly, tireptwl MOM 1 
M AKER. <.1 jurantbed. a 1 1 ai caj. "" n t 
-an yw here, op- W rite, t JlKF# 

“ ^ nropoeltton. 4<1 d»r trial offer, 

Wotlil 31ft, to., Wo rid li'lds, ClncInuiiU, Ghl* 




$20 to $50 Weekly made 

selling this new invention the 

STAHDARD s “^ FOUNTAIN PEN 

No smcorc J liners. No iwlsleti rubber 
No Complication 

(C I 70 Q|l earned In M days by retlr- 
*P * * ed business man in Ala. 

OLA Af| earned In first font weefes by 
W ( t eTT 11 F. Gehrlng of N. V- 
Spare time only. 

C ■? C ft, A for a [nonih r s odd hours by 
(j. r.oTCtt of Mass, 
dlC A A made in First Two Hours by 
ape? • Mrg jViary M. Leuuon of Mich, 

0uf (ret Ieesodb in B-iaccesaful salesman »blp 
make experience nn necessary. We send all 
particulars and dfrurea to prove- above- and tnaur other record a. 
Write today* Hnersctic Aiceals and blsirlcl /rtenaters Wanted. 

STANDARD PEN CO.. l056Bakcr Bldg., TOLEDO, 0. 



No Ink drapper, 

Fills Ttull 

luaUntly at 
imy tufc-weEL, 

THIS 
WAV* 




QUICK MANDLJrVQ OF MAILS ON THE 
ROCK ISLAND ROAD 



A satififaptory tJevlefl for cHfiebnr^ei^ mails from 
hi^b-apecd trains-, fur wtiLuh pustoflhe officials hnvc 
livi'ti for inoi'p than wvcu years, 1ms at 

last boon discovered jiml folio wing repented test^, is 
uow in daily use on otic- of the Hock Island's fast 
mall tratns in Iona. 

Captain E- L. Went, superintoinjent of the rail- 
way mall service, ChlengO. JlUrl Ollter jHtstortiee u£ll- 
Hals tvbo have wltneened tho workings of the new 

iFi'vlce, are enthunluBtic over the results atremu - 
pished. Equally good performance U slmwn on 
trains run King at from lifted) to as high us wevcuiy- 
two miles pur hour. 

The opera I Lon of the mail crane for picking up 
malls is familiar bin the problem of discharging 
malls anfely from the same trains, without hazard 
to the mails, trains and by stun dens, lias been it diffi- 
cult one. A special commission atTpolailed by the 
postmaster general, In 1902, to examine the varfenn 
devtcroH ofTered the ileparimeut, made thorough tests 
of eighteen different devices nnd reported. In May, 
190S, reject In g Jill of them ns having one or more 
points of impriietieiiblllLy. 

The Burr delivering device was among those ev- 
n mined, but the « l>j cottons entered against it have 
been overcome, Tin* device Is entirely automatic ami 
is operated liy air from the brakes of Use train nnd 
the Instantaneous action necessary, j.-j tlms seeored. 

The device consists of a platform Jirrangnl In the 
car floor, on w id els the sacks of mail to be delivered 
arc placed. Contact between the erfine on the sta- 
tion platform and n trigger on tle j maiE-catohlog 
us'Fn on the car, puts tin. 1 mcebjihhm In opa* ration, 
which ejeetrt nantl sacks into a receiving box 

placed sit (he side of the track, so constructed that 
The air Is forced hiio cliher end by the momentum 
of the pouch and thus nets as :i cushion, preventing 
damage to the pouch or its contents. The jlurr ilr>- 
vive, combined with the stands! rd crane, can ho 
0 |Kff:ited either tu catch or tleih'er mall. 

The Rock Island has done much ill [lie past few 
years 1o fatllltntG western mail service and in afford- 
lug opportunity f-fir development of the Burr mail- 
cntcblng und delivering device, has given vulunljle 
hid to the poatoftlee depart mout and the commercial 
interests '.'f the country. 




(Tat 14 SI Eel 



SEE THAT BALL? 



This New A 13 - M p E » I - Ball ■ UTKl - 
Soeter-Swivel- Joint II O It N 
CONNECTION will positively 
Improve yortr PHONOGRAPH 
in- GRAFT! OrHQNE. Fits all 
KillsfiTiH and hew floluiubtfl#. 
frlre fit* O'ti* Pwafpnifl. 
■ - KRBLLJNG A; COMPANY — 
--luveiLtorfl nnd Sole M'f'n?, — 
N, 4uth Ave.. CHICAGO, 
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Nature’s Coffee Pot 

'Makes Coffee Harmless/* 

We hare at l&at ditPCOTsrfiJ the nctlvn rofnQlplfMof acparat- 
iiij-: the parti Coffee eiti-oeE from the bitter end poietmouB 
mntter of the Cctleo 

Idko all groat tnv^ptinbi — it inilmulp: hi Plmpln Indeed that 
it it>BmB impossible thot It was not thought u£ before. Wo 
want to tell yfni mere about this Gaffes Pot it ’ a wonderful 
whtklDge and the clever w»y it iranispbtictf Ooifeu into a drink 

au healthy and ha.tm1eflfi j - -a* a slaas of water. 

Try This Coffee Pot at Our Expense 

Talk i& cheap-lot m show you the proof by Kodioj; yon a 
Nfltwre’e (Jotfc-ft pint. We want yOa fc> te-rt it for you reel f in 
your own home, Betid ufl hO tap aej until yuri are satisfied™ 
ihm tnuil us ft dollar or«ud ua haek thu Pot, This ia our 
way of doinu IjuwmeaH., 

T H E PO ILLGN POTTER IE S , Branch No, 3, Wwdr M|*. N . J, 




Catalog Free- 



Tlie eeasou Is tierfc (o 

MIKE MONEY 

Get sturbea early. 

$40 to $75 

A WEEK 

Cun bp made with one of 
these 

Steam Peanut Roaitcfj 
and Corn Pop per j 

S, DUNBAR & CO* 

JG’IH No. Hcspl;tlii03 6t. 
CHICAGO* 



Vf A Itfl TIP A PTI TXl IT X> €& Why not locate where Intelligent 
1*1 /YW ^ 1 UlVlLflVO labor, raw matrnai and demand 

for your product obtains. All these and more found on the BURLINGTON 
ROUTE. For information write to 

W. H. MANSS, Induitrlal Cpmml»|l0B«r 
2DQ Adami Street ******* Chicago 




MONTHS FREE 



Q 

A ■ If you arc Interested In uny kind of investment - (.hi, 
H m Mining, Plantation. Industrial, Land*. tfitm-fcs, RoihIk, 
M nrtgewjefl. etc. „ asnd unyour name and address; and wo 
will need you The Incedtor'eRefinw fcirS inanth* free of 
charge. A journal of advice for investors. fjiy^ Ifltm and mog 
reliable tnfornantinn runcernlivn new enter] irl^ea. Knowledge- is 
power. Great op^i-tuni* le* come and (Jrtait fakes likewise. 
Get prated bef ere 1 tiventl ng. Wt-Lte to-dny. 

INVESTOR'S REVIEW, 1461 Gaff BIrfg. t CHICAGO, ILL 



A COLORED VIEW FREE. 

Send me jour tiimf and 

■ ddrcu uni] I *JH kud you 
kbj return radii . portpeLd. frto 
m.n lalng for yew to pky> and 
: my lated new wml pro- 
tMermtiful colored stere- 
I will *hf<s send you my new 

E rice il^t of stereoscopes and views of all 
lnds. war views. scenery, famous OlsOes, 
4t. Louie Fair view*, Bible scents, tefflle 
y! tin, f unn y ■ een e 1 . tie ..Jill woi id urf u l c ffOrs 
that will delight you . 

ROBERTS SPECIALTY COMPANY, BOYCE EHIIU1IJI&, CHICAGO, ILL 




WHITE FOR THIE 
FREE COLORED 
VIEW MOW, 



GASOLINE SOLDERING IRON AND 
BLOW TORCH 




Furnished with fcwo«p.tmri drop forged from bar, flu* 
for regular work and on a for heavy work, Kothins oom- 
pH rated. Flo pump to got out of oidor. No platinum 
coif to- burn out. Never too hot and never toe cold. No 
wind will blow it out Can be changed to blow torch 
instantly, Unn be carried in any tool kit, or lineman's 
belt. Will last for year*. Used by tinner*. plumber*, 
pai ntern and electricians. Amiran teed to girp latlelao* 
lion. If your jobber deeu not handle thorn, write ue to* 
illaatrotad booklet and price. 



EMMELMANN BROS. MFG, COMPANY, Indianapolis, Ind., U. S. A. 




COUNTRY HOME L10HT1N0 



Made effective, easy andflJ to 75 per cent cheaper 
than borons Etc, gaa ur el uc Eric .lights bv using our 

BRILLIANT 

OR 

Head Light Gasoline Lamps 

They can bo need spy where by anyone for 
any ]'iir moki', bmtine^ or knuae liho. in or out, 
door. Urer jOu.UM) in daily use durian, 1 he 
laatBypare, Ever j lamp paarnntecd. Write 
for P, hi. catalog. it telTaall about them Mid 
oar G-awOlinu ti-ystOIUH, 

BRILLIANT QAS LAJ1P CO. 

42 State St- Chicago, III. 



$5,00 a month to one bright man In each 
good*alzed shop. Does not Interfere with 
regular w ork in the (east. Address ** Op- 
portunity/’ Room 510—160 Washington St*, 
Chicago- 



15- o< 

LIST REFRIGERATORS 




.21 




factory Closing Out 

SALE 



Price Itrl than coif 
to minuficlure 



White Ensmel Lined, Sinn LinSd 
btlvinimd Stofll Lthtd 

Cbnreofll. Oranlte Sock njUiMf 
Cold Air Spun 



Our price* $5,00 to $1.00 Less than Department Store* 



OBjrr APTYWHESB C, O, D. SUBJECT 
TO APPROVAL 



Tolman Steel Range Co. 

66 Lfthft Street, ChleeRo 



ri^ose mculkit Popular Meclinski when wriliiig: AdreHlnfft, 
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Spoil’s Mechanic’s Own Book 

Is the most useful end handy book ever published for anyone In* 
teres ted In mechanics or who likes to use tools, because It cob* 
tains real practical information on almost every mechanical sub- 
ject including 



Mechanical Drawing 
Mechanical Movements 
C'asl E ftK & Founding 
Fin-p-lng 
Srilflrrinp 

Turning & Ttimlufif La(ti»> 

OVER 700 PACES. 



rarjwntfy 

Foe UiLtH, Hu lid luff, Kt4. 
Cabinet* Making 
CbitIhb It Fretwork 
Picture Ftwdp Making 

1420 ILLUSTRATIONS. 



Painting 

Ktfllnlnf 

Polishing 

Paper Hanging 

Electric Bell A Bell Banging 



PRICE CARRIAGE PAID $ 2 * 50 . 



An fl-page circular rL?1iik full contents Rent free nn application. 



SPON a CHAMBERLAIN, - 123 P. M., Liberty St., New TorH 



HENRY A HORA J S 

Modern Electricity 

BxpEfttn* X^Reytt, Wire lew* 
Tei^niphy, KihiSliim, 
TruoamlMliyn Ar DUlrltaiitUn, 
P»vt'i;rMa(iniiR»Wlr]n|[< 
Written In pliila EhbJihIi. 




All Problems Solved 

Prd ctica I — Ac cu ra le— Sc tan 1 if i c 

J!iO iJluHiitionr. 

355 ptflfJ- CtOM Index. 

"A practical handbook for £tu- 
denla, apprtrtlwtf. end ■ j |i , c[rLfiiil 
engineer a "-Sefffl f ifie 4itwNn , 

Silk Cldlh. decorative cover, iilver stamping, , „ SL50 
Seal Leather, marbled edges, gold stamping. „ . l.QQ 



SMALLEST COMPLETE FARM UN THE 
WORLD, 



LAIRD & LEE, 263 U 5abash Av*, CHICAGO 



ACEUTC W AlfTCTl SellllbftKlsBmaswillfcforSfic: 

ADCn I o TTAH I tU be*t aelltri &*> percent proflL 
ftrKfl twlsjr for teniil. V. R-Cperar, 116 Lile Si., 1 hicifU 



WHEN IN SAN FRANCISCO 



YOU CAN ALWAYS GET 



Popular Mechanics 

And Its boots, aa well as back number*. 

And boj Other book or perJodio a! you want. 

ROBERT C ROSS, J203 Market Street, ^Frisco* 



Oend 

O for JOURNAL 



me monthly “CONCRETE” 

One Dollar a Year, Sample Copy Free 

Concrete Publishing Co., * dctroFtmich- 



Write for Our 
Great Offer 

To One Man 
In Every Shop 



California can truthfully boast nf having the 
sina I lost wniplete nn iJ itiGHtf profitable (for Its slzej 
farm In the world. It is located In the great valley 
of tl|p Sacramento, near the little town of OrEnud, 
Tills farm consist* of just one square acre. ]t be- 
long* to Samuel C. Cleek,. who, assisted by liln wife, 
lias continuously cultivated this diminutive ranch 
for 27 years. Originally, the urro wag part of n 
wheat field, and was dry am! Nccnl-barrcn, having 
io: i running water Clack stink two wells from 
which he obtained an abundant supply of water. 
He lias converted the arid farm into n perfect gem 
of beauty, fragrance, and profit. Not only Inis thia 
Here supported the couple, Eii comfort niui even kis- 
nry, but lias yielded an Income, and $1,000 Ini s been 
placed in the bank — derives] from the profits of 
prod net ion, 

Mr, Fleck first settled on the wee sterile tract, 
when In 1 and his maid wife were very poor. 
Through patience nurt judicious toll, the ton pie have 
mode the land literally ”Lu bloom and blossom as 
(he roue,” This farm contain*: Collage and porch, 
30 by 30 ft.; lwarn and corral apace, Including 
chicken TOOps, etc,. 7" by 75 fb: two windmill tow- 
ers, 15 by 13 ft. eneh; garden. tit by it 4 ft.; straw* 
berrb‘8. Sli by ft. ; citron nursery, DO by 98 ft.: 

In which there are 4ufi budded orange trees; u row 
of dewberries along the fence, 100 by 2 ft.; four 
apprleot, two oak trees, three peach trees: seven 
eucalyptus trees; sis fig trees; ten locuat trees; one 
paradEnc trot 1 , four hen ring bread trees; thirty rose 
tm shea; twenty geranium*; twelve lemon trees; a 
large time tree from which was sold the present 
year IfiO dozen limes; eight hearing orange trees: 
five pomegranate trees; six bed* of violets, 5 by 2 
ft, each; one patch of Japanese bamboo; one bed 
of eat la II How; four prune trees; sis Cyprus trees: 
fourteen Stand* Of bees; four huge grapevine*; one 
bed of sage; one large garden and flower seed bed, 
besides honeysuckle, and a great many other rare 
and beautiful cxolle plants and ehruh*. Tu some of 
Itie little spare corners and angles, vegetables un? 
cultivated with much success; so that with the cs- 
eeption of flour for broad, and & few groceries, thin 
little "One Acre Farm,” produces all that deck 
and hi* wife eat) consume, and a groat ricnl more 
leaving a considerable surplus that is marketed to 
profit every season. Tills demon Hit rates what rimy 
be produced «n just one acre of even rather poor 
land wheu It Es industrluij&ly cultivated. 



The ,J I906 Shop Notes" will be ready De* 
ce ruber I fit* Price $0c. 

H™# me ii lien lM|>ulur Mechanics when writing Advertisers. 
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Drawing Instruments 

and Materials 

HOST COMPLETE ASSORTMENT 

ALL GOODS WARRANTED 

Richter lrHmmeiite of Precision 

NaTie halteT. Their mechanical 
merit h oh n lien ga- eriUtktmi 
ItlnA Print 1'Qtfers, Vandyke Solar Pajiar 
Wfite for Catalogue "P," 416 phrCb 

EUGENE DIETZGEN CO. 



l&l Monroe Si.. 

^hltdsirft 

14 first Stmt 
Sjrt frjacfsio 




M9*mw + 234Sl 
New Vorfc 
145 Bdronne St 
New Or lean 




Your 

Salary 



We havo 
built up the Isirtrest 
educational institution 
in the world, with an invested; 
capital of 5 million dollars and 
urith j of o million students, by 
helping: people to increase their earn- 
log:Sr This remarkable growth means 
that we have made a. remarkable success 
of enabling people to earn more money. 
It is because wu have helped so many 
thousands of others under all circum- 
stances that we state positively that we 
can help YOU, Do you want to raise 
your salary? It puts you under no 
obligation to find out how you can 
do so. Simply write us, stating 
the occupation you wish to 
rise in, DO IT NOW. 

IrfernatlciMl Corres-poadcncc Schools 
in III. 

ScnntDB. Pi. 



DRAWING THE D DKAFTSMAN 

25c for 4 months — Cleveland, Ohio 

Grand Rapids School of Mechanical 
- Drawin g 

36 1-302-363 Houseman ISldg.* Grand Kapids, Mich. 

INSTRUCTIONS BY MAIL 

In MECHANICAL DRAWING, NAVAL or MARINE ARCHITECTURE, 
BOAT DESIGNING, LANDSCAPE GARDENING. 

SEND FOB CUE CATALOGUE OF FULL INFORMATION, 
Flense meal km Papular Mei-imn 



ROGERS' 

Machinists’ Library 

■ L I ST 

The Progressive Machinist * , , $2 
The Advanced Machinist . . , . 2 

Mechanical Drawing and Design , * 3 

SEND POSTAL FUJ4 nACMINlSTS 1 LIBRARY” 




-PLAN OF WORK- 



'MONTHLY PAYMENT PLAN- 



CUT OUT AND HAIL TO-DAY 

T arc B JTL y'ur offer to supply llifi with ROGERS' 
MACHINISTS 1 LIBRARY, .1 vnla , for H, Knel sect 
nad (l as ntil payment: the baiince 1 agree to remit 
Id II monthly kaaUlLnents. 

Name . „ , 

Occupation __ 

AddfeSS^ 



You nru uC Liberty to consult the person samBd below 
ne to my reputation for kraping nuftincgs promiscB. 

N&rne 

Addft J_f „ 

iViji Huh Pt", 



Each of the Books. In ibe Library Eh a complete treatise In 
Etfvir land can he purchased separately at price above named. 



The three volume* compos inn the ' H Machln- 
i-^l-V Library"" have been issued just long enough 
tn receive the mo^t ln-urly approval of the hem 
representatives of ihv Engineering and Mechan- 
ical world, 

The books composing- the library are intended 
tq lie; educational, y,n>:l progressing from the 
simple to the mare cempkx Hubjectu; plain 
tiOOk?H fir those already cn gagi-d. or soon to bo 
In the practical a p plica l, h n of the theory of 
mechanics ;; each voIuuig is complete En Itself, 
while progressive in the fieri os, The hooks arc 
each supplied with a ready reference index, 
which enables the quirk u )?t of Iheir contents. 

The volumes? are strongly and haudfioirnely 
bound in black cloth, with t it lea and edges in 
gold: they contain 1,-20 4 pagen, 1,214 lllustra- 
1 1 nn-H„ many i< f which are full pages, with 3,000 
ready references: they are printed an due sur- 
face paper with large, clear type. I£ach book 
stands N b. In dies in height, and the threo 
parked for shipment weigh over 714 lbs. No 
works of equal value have ever been offered to 
the machinist V nod allied t fades, atid no one, 
from the Superintendent 11 nd Owner to the Ap- 
prentice. can arrord, considering the price and 
terms, to be without them. 



Rogers' Library I? supplied whenever desired 
on easy terms. Upon receipt or one dollar, and 
agreement to remit the same nmnunt eaqh 
month for sis mrnith.,, and accompanied by I ha 
name of one or two persona of whom inquiry 
could be made if desired, regarding FubserlbeUs 
rejiutatlnn f. .r beeping business provtllHew, the act 
WiE! be shipped to any part of the world tc|th 
nit trnn3partat = on charges prepaid. 



THEO. AUDEL 


& CO. 


Educational Book Publishers, 


63 Fifth Avenue 

— 


NEW YORK. 
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Learn Furniture Designing 

HO TDn know that the Furniture bnalncea lintie of the most ra- 
pidJj RTOwine trrcJi'a in thin- deUntrjT Those who will enter 
this line now will b are a *pl imd Ld future before- themaelrea, The 

S ublio demand* new Idene at all time*, and there la a «reat field 
>r practical and original people who wjj wuh to become 

Furniture Designers 

We ft] Warp, havft an opportunity to place our Eradojiten in good 
paying poditiaiiL tin mu of them erenow earning between Il’SUU.UD 
nod *3GM.OO per year with plenty of chanced for further adtauae* 
ment. Write for Cui) partLenlnra and teat-smonmlfl, 

COLLEGE OF FURNITURE DESIGNING 
Porter Block* Dept* M r Grand Rapids, Mick. 




MEG HA 



ur- 



Onnaplete and short eour«?Jt Thoronshly pqnippod onjrEiiecr- 
Idb shopa. Stiep work from tho l^cinimiic. Short 

(mu men In Steam and Kiectrical Engl net r i fi-#-, Fipefl*Pt Sow, 

■trnnnliLi 'IlhlitD* <>W I'fiA Kill* i In »i>T. riU'imtJ iHPf 1 a-hf [Lm*. Iriii* 

tbg*dn ftp. I dulHitl HliW tfwid lor otniiwuB. Hvolkn pmirM In *likb )t**iwi#.| 

HliiULAND 1’AKK COLLEGE I>oe Mplng*, la. 



STUDY 

LAW 



Leading Law School 
In Correspondence 
Instruction. 

Thirleenlh Tfftr. 

F if parta for the I Mir of any state. Improved 
msiW| d[ ta*! ruction, combining the Tt-ii-lJook,, 
Jjtt.'turo 41 nd book methods. Approved by 

the bench end bur, Three Oaurseei (JalJene* 
Fi ■- 1 -Li rad li aln a nd Rum I n i>wx In w. Thu Ont'-Fi icu 
SchoriL Write today for Catalog ru. 

Cblvnao Cnm‘i|M)Ddepfo ttchiinil of imr, 

llluvlt* Chk-aeo, 



WHY WOT LEARN 

f SIGN PAINTING? 



S HOW-CARD WRITING OR LETTERING, 
Only held not tuerworki'i. 





Separate com reus. 
QTaetisca], th^roiuih hud person a ] 
Whj teach by mail fihd imanmtee fmwe«L 



On re la the. on I y 
Instruction. 

E-nay terma. Write bir Dirge 5 n i H-re** i FREE Cat- 

alog. THE DETROIT SCHOOL OF LETTERING, 
Dojt, P M, Delimit. Mb-h. 

* 'Oldest and l.'U'geht Sohonl of Eta kind. 




Be Your Own Taxidermist 

W\E (■an teach yon ftV MAIL ton Lull and 
mount birds, Animals. Finht-R, etc. The 
mo*t fftaeinatinu nf artu . learned, 

by men. women and bnyo. BIG PROFITS. 
Sav« jour fl ne tm-phifs, llpeornto homa 
and deb. STANDARD METHODS only 
nnd GUARANTEE fitTOCE&B. if you 
huiat, tUh, lore cu? ehjftjr nature In fitly 
way you slum lit know Taildemy. 

tarnUr*** a rite f -t p*rtl qUri C'aiaiaf 

* i i.o-'.nr.P Umhi*. *Lr, fueb, jr. W. iCFUjOt 
nr tiki permit, i t . : , k t s». . ou+h * , n*i<- 



WANTED 

EllllLMAN O0-, Dept, F5, 



men to pout sign*, advertise, nnd die- 
t r i hute b-ilhi plea, Salary $ JJeCT week ty, 
iSJIQ per day foreipeiiflen. State age 
nnd p resent employ men t, 

- . . ATLAS BLOCK, CHICAGO 



STEEL FENCE, WHY NOT STEEL POST? 

Argument in Favor of SteeJ Fence t’ast-Pfotcds 
Against Lightning 

By L. C. Sharp 

Rid ug considerably Interested In fence pout con- 
struction, 1 note with Interest tin article in your 
July issue by T. H. Pottlngrr, of Peru, III, rela- 
tive to Ihe various good points Inherent In moment 
conit ruction for fence posts. I liave given this 
matter considerable thought nml have arrived at ft 
di JT ('rent corn.-] n h,I cm, and think that the coming post 
for farmers will lie made of metal, Jt Is conceded 
by nil observer^ In this line that the ol^l wooden 
post must go, find the ru'Ji^onn are plentiful why 
this should be So. While the advantages of cement 
posts, as enumerated by your correspondent, are 
evident* they are not enough to warm at the assump- 
tion that concrete lias sudlelent advantages to make 
it the coining post, 

Tn regard to cement construction, It Is not every 
farmer who cores to bother with or comprehends the 
mixing of cements and casting In mmiliis; then 
again, the constituents of a perfect cement mix- 
ture ore not easily obtainable Iti all localities. Oil 
the other hand, If the posts nre factory-made, the 
excessive weight and their fragile nature brings 
them Into a chwirteatloii In shipment which makes 
a prohibit ive price on them: furthermore the string- 
ing of wires and stay plates in the interior linni- 
ducca additional expense and weakness In the posts. 

As to the cement being a protection against Eight- 
nlng, 1 do not sec how this enti lie. ns seasoned 
cement Is a non-conductor, as much so as wood* 
It Is now well understood that It is of the highest 
Importance that all fence wires In- grounded with 
the earth, £ti order that stock may be protected 
from this dangerous source of lost?. The eJeelric 
discharge will escape always through the path of 
Icrtsi resistance, which Is often through the bodies 
of stock and animals which Invariably drift up 
against the fences during storm*. How often do 
we hear of whole herds being stricken down In lids 
manner! I have noted but recently the event of 
( Cun Mu Hist oa lui lie 107H. ) 




KEUFFEL & ESSER COMPANY 

OF NEW YORK 

111 East nadixon Street Chicago 

DRAWING n ATER1AL5 
SURVEYING INSTRUMENTS 

Write lor particular* about our new Jlcchanice 
Steel Tape Rule, 



please mention Fopulur Meehanles when writing Advertisers, 
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TECHNIC OF 

Mechanical Drafting 

i*Y CHA3. W. REINHARDT 
Chief Draftsman, Engineering 1 News 

Author of "Lettering for DraftRHton, Engineer Bud 
Students. 1 ' 

“SHOWS HOW TO DO IT- 
OnntBiiifl cbopten on out I i n I ntf. lettering, mi tl LnO ihidiitR, 
A&etlon J iningi cuTTdd surluci! abiding, BiiBdinjf of SitclLnCi'J 
Kurfftr(?H, lopoeraphiral draw inn, character und tlnioh, etc. 

Bonirtn 1 E in a. *12 pp„ I^ 1 fco,rt jlRtHlrntioii- inml 11 fuSl 
uaito elates. PJate-a T to IV oontaln fn) distinct Gcnven- 
tiOnl fur seetiutL I in linn- 

*Prof, Jacoby of Cornell, says: **Each of tko 

chapters on *eoltir i* shMtftow**nS qh. 4 stcHott tfn- 
inf * arc alone me ? rtfi the price of the book*'* 

fast Popular Book on Mechanical Drafting Ever 
Published 

Adopted me Standard in mkD.; Technical fr-htKils 

PRICE. $1.00 






MEG H AN ICS 

HtmitMS foil tWINEIEWS SHBWT5 



Et Prof, i'r&ak B. Sun thorn 

600 problems, many belay: tiamplea In, englneorlDf 

practtcn, __ _ 

titmtent* : I, Work SProblemi I to 173). U, Force 
tFrobkaii ITS to 106 *. 111 . Motion < Problem* 40 fl tnfiOOj nn- 
*we» &.ud complete Index. A practical, eluEmmturjf book 
of iirobleHis for the use of practicing mechanics, en- 
glneejnfl and studenta. 

PRICE, ^1 SO 

Head lor deecrlptlve eatalo* M, P. and « sample 
oopy of I'l n yi u eer J o y Nows 

THE ENGINEERING NEWS PUBLISHING 

S5SQ BROADWAY, NSW YORK 

vviviVfVvaiafVfwvWM 



imple p 

G CO, I 

CJ 




Are yon looking Tot that chance, that 
opportunity to improve jmnr position? 

Then let via help you. if >-yn follow our 
ktlrkCE?, nur l aatrucUo os, wo will enable 
yuu lo holler year pnritinmlo Increase 
your Biliary, to moire a mnr? satis! aqinrj 
and iHjuerllvlnjT riming hout roor enure 
life, No training whatsoever meatu 
poor salary, no uusalble ohaoeo for n4- 
vancemeDt -that Is suro. We can give 
you a thorough trains ok by mall m jony 
spare time qualify yon for a tnyh 
Riilarlert position &4 in Electric*!, steam 
or JUrchanlcal KQglueer. Mechanical 
Draftsman, Machine ne.Mgu, Electric 
Lighting, Mo to i man. Dynamo Tender 
Telegraphy, Short Electrical Course, 
Arithmetic, Algebra, Complete course 
Sn Englneerihg flfin and up. 

Let Us Prove to You 
What We Can Do, 

Thousands have succeed] ; you have 
just u good a chance. Write Tor our 
tree SO-paK* book and testliuoDlaJa; con- 

v 1 no h yourself. 

SPECIAL OFFER: New Hludenta euruo 
lug now win be provided free of 

charge with out Reference Library 
and a net of Electrical Apparatus 

Electrical Ennineer Institute ofCorrcBponileace In- 
struct Lou, L>ep! i. ZiQ-Zil W. 134 St., I few York, 



Spangenberg’s Steam and Electrical Engineering 



Soma of the Authors 



Thlf! book Is renlty a text -bonk of the St, 
Louis School of Engineering, thp entire roe- 
cbanlritl portion, except that pertaining to the 
locomotive, having been written by Prof. E, 
Spa ngr'E berg, C. E., the Superintendent o£ that 
Institution* H graduate of the shop and work 
bench as well as of the University. Mr, Span- 
jrenberg has been eminently successful as a 
teacher, having enabled hundreds of men to 
pass sat Ir. factory examinations for stationary 
and marine engineers' licenses, 

Mr. E. W, Pratt, author of tlie portion on 
Locomotive Englueoring, Is mupter meehanle 
of one of the large railroads, and has made 
the locomotive his life -study, 

Mr. Albert Uhl, A. I, L\ E., Instructor In 
Practical Electrical Engineering at the SL 
Louis School of Engineering, is a successful 
electrical contractor who haw. risen from, the 
ninks, having worked as dynamo tender and 
wlreman’s helper la his younger days. 



695 Fagea-643 11 lustrations 



Written st> You nan Understand It. A prac- 
tical book for practical meet. Intended espe- 
cially for the use of Stationary, Stearo and Lo- 
comotive Engineers and Firemen, Electrical 
Workers and others Interested in Engineering. 
The work la written In the form of 1.035 
QUESTION'S and ANSWERS and gives a 
complete conree In Engineering, Stationary oud 
Locomotive, Compressed Air, Ref rlge ratio n r 
Oag and Gasoline Engines, Elevators, Repairs 
and Elect deal Engineering. 



When Order ing n&e Attached Coupon 

Price $ft -50 



$3.50 is the price, aad it is sold with the understanding that it may be returned 
if not satisfactory, and your money will be refunded immediately. Out of 
10,000 books sold only one has been returned. This fact speaks for Itself* 

ICGUPON CUT OUT AND MAIL T0-DA1 

0E0. A ZELLER BOOK WX. 7 So. 4th Street, St. Louie, Mo. 

Hear Sir: I ncoopt your offer to Btud tno prop&id, cm* of Steam and Klectri r«l 

Engineering^ a emu pj^to library la one volume: 0* y*i(eo, *46 illTUtratlotUi price |it,4Q, ona «nolo«o IXQO u Qnt payment. 
The haUnce, l Bgroe to reult; IntW cent m&Bthlj Ijmellmeata, uonej or eiproita order, or Atamp«. 

NAME 

Street or Boi No. ....... ......City and State 



r Lease meotloa Fopulai- Meehan Icy when v tiring Advertlaor*^ 
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In all sizes from % to 100 horse power, 
both new and second hand, all gtsar- 
anteed. Small factory equipments our 
specialty » 

NO ONE 



Can sell you a first-class machine for 
less money* We repair all makes* 
Send us your inquiries* 




The New 

Popular Mechanics 

PREMIUM LIST 

Fully Illustrated 
Is Now Resdy 

BOOKS FOR MECHANICS. 
ELECTRIC IANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES. ETC. 

Something for everybody given for 
one or more new subscribers. 

■ AOTJEESa ■ i » ■ ■ — 

Popular Mechanics 

JOURNAL BUILDING, CHICAGO 



SEND FOR IT 

i l \ 

revised list of machinery 
end contractors' equipment 
July Issue* la now ready, and covers 
eleven printed pages with location 
and prices* 1 will he very pleased 
to send a copy to you if you wJH 
let me have your address, 

Willis Shaw, Machinery 

171 La Salle St CHICAGO, ILL. 



too horses being killed by lightning fit Rapid Cl It* 
S, D., on noinimt of a nim-pmtoctoii win* fenci', 
and, i>f 40 head (if cattle US L U-il by lightning hi 
Iowa, and so on more or h-ss, nil over the rouufry. 
TEiis point alone Ik worthy of the most eVrrf ul 
consideration mid Is something wlih-li can only In* 
prevented by Thorough grounding of the wires, only 
to be fiC(<mi|4hUed by giving each wire a met til path 
to (he earth. 

Aside from the de del envies metitltmed In the con- 
crete post, there Is T3ie ml it It Iona J expense and time 
Involved in the digging of post holes, tamping, nnl 
the annoyance of long staples for each fastening, It 
would Seem to the writer, viewing the relative mer- 
its of each, that the selection should largely pro- 
ponderate In favor of the rust -proofed Iron mid of 
such a form us shown lit (lie advertising pages of 
this magazine, in this construction lies the greatest 
strength with the least amount of material; there 
Ik no pond holes to dig, nor fit a pics used. It would 
seem to the undersigned that there Is as much con- 
sistency In using metal for the post rife metal for 
the wires* One should last as long as the other, 
amt the posts, when past their singe of usefulness, 
nre still valuable as scrap, 1 therefore believe that 
the met at post Is the proper thing, Ixilng. us It is, 
rustless, Ugh tiling-proof, fire-proof, frost -proof, re- 
quiring mo a la pies to lino* nor botes to dig, and 
giving absolute uniformity and at low cost. 

Omaha* Neb- + 

TIN PLATE PROCESS 400 YEARS OLD 



Afaklng tin plates, er the process of coating Irrm 
with tin, was Invented in Germany about 400 years 
ago. The people of that country kept the process 
n secret for over a century, but after a long and 
diligent search English manufacturers, near the end 
of the seventeenth century, dhvovered the secret. 
In England* soon after I Ills discovery was made, the 
proven* of celling Iron sheets was invented, the 
tin plate Industry growing rapidly* and for nearly 
two centuries England mull dallied Its supremacy 
In the industry, until about ten years ago, when 
our country been me n strain* rival. 

— 

TELEPHONE CLOCK.— To be placed over or 
near a telephone. When commencing conversation 




on a toll line you presa the button ami at the ov~ 
ulratlon of the three minutes an. alarm bell equuds. 



mention ropalnr Meehnnlc* whet* writing Advertisers 
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MANUFACTURERS FOR 



We have the beat equipped plant In the United States let LX PER l* 

MENTAL WORK, MODELS* METAL SPECIALTIES of all kinds. 

Out line of work Is essentially special, at we 

MANUFACTURE TO ORDER FOR OTHERS 

Shipments made direct to customers of out clients. Use of sales de« 
par intent lent, if desired. All lacllltles for boxing, shipping, etc. 



SEND FOR BOOKLET containing full Information of our method of doing business. 



FAe AMERICAN SPECIALTY CO.. Harvard, 111. 






“We Analyze Everything” 

At Reasonable Rates, We Devise New and Original 
Address FoPtHUlaB 

The Ellsworth Laboratories 
MAX D. SLIMMER, Pb. D. 
ft 5 7 Dearborn Streat* - - - Chiceffa 



UNPARALLELED FACILITIES FOR MANUFACTURING 

Metal Specialties 

OP ALL KINDS PROMPTLY AND REASONABLY 
WILL flANUFACTURE DIRECT OR ON ROYALTY 

Crescent Mfg. Co., Valparaiso, Ind. 



The Largest Factory in the United States for Manufacturing Metal Specialties Smla** 

Write w twwtlmt* ™ .rtlel* jou ™t Ptorapt and cental .tteatim «i™ all eomnp™dta» 

FORT DEARBORN MFG. CO. 

UaoufMtunrt of InasrpMlled lBflfl. 

SPECIAL MACHINERY DIES, TOOLS* Etc, A1» Blanking, Forming and Drawing of Sheit Metal 

63.6S Crdulnj Stmt - CHICAGO 

O.M „«4 Cun CuttlS* Barfae. .ad Circular erindiag Sw. Work 





to Put It on the Market? 



Tq* Iirto the Article : we hare the brains and tbe«|ulpni&nt for mukf n£ it at th*l*w«t cost. 

Wo muuulheture and ship all kinds of Special mac hi eery on contract* 

LET US ACT AS YOUR FACTORY 

JOHN WISH ART MACHINE WORKS, Engineers and Machinery Mfra., (Inc.) 43 to 4ft S. Canal Street, Chicago. 

L(I!SG DISTASTE T'HOSfl. MAIN KB* 



YOUR INTERESTS 



ANO OUltS ARE IDENTICAL. 

You Want Practical 
WELL PfffUfWO MACHINERY 
to dovofopo that 

M ineral , OH or Water 

* proposition; wo have It. 6 varan too 
it to work satisfactorily* 

Tril us about the, formations, depth, diameter bo-lea; 
will send printed matter and can save ynu money* 

THE AMERICAN WELL WORKS, 

AURORA, ILL,, u. s. Aw 
CHICAGO, iLLw DALLAS, TEX &. 

XMl-ush meat Ion Popular Mfecbunlc* twben wrliinip Advertisers. 
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PATENT BUREAU 



invites the co operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
; and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts ; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained ; and in 
all matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can he said : “Conducted 
So You Can Trust It?” just as this 
magazine is “Written So Yob Can 
Understand It.” 

We have been getting patents for 
the past twenty-five years, and hope 
to be in the same business for 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors— not the per- 
petual motion cranks. We charge 
moderate fees for services rendered, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 



Have You An Idea? 



PATKSiT IT* Heari fi>r Parliculari. 

LEWIS & COMPANY, Box 132, Washington, D, C. 



CTfcW BOOKS. = 

PRACTICAL PLUMBERS WORK. Edited 1)J 
f’uril N. Haslurk. NitinermiB Illustration?;; 100 
jihetps? craw a $va; cloth, $1.00, David AicKny, 
Philadelphia. 

Thin practical volume treats first the materials 
nml tools u fil'd ty* plumbers, a ml then, step by step, 
a manner readily understood, curries the subject 
through its severe I pruetlenl application 3, The test 
Sk elucidated by il lust rat ions. Among other sph- 
Jfcln t re sited are sheet lead working, pipe bending, 
pipe jointing lead burning and lend work on roofs 



CLAY MODELING AND PLASTER CASTING, 

Edited by Paul N. Ha sine h, ?1 lustra turf; If SO 

P cloth, Tji o cento. David McKay, Philadel- 
phia. 

Thin little book ts Intruded for the rise of the 
beginner and it* text and illustrations are purely 
adapted to his reiinirotuciitfl. Tt treats of draw lot; 
for modelers, rind materials for clay modeling, 

fifty modeling, modeling ornament^ modeling tlu< 
human Hgurr, casting in plaster from nature, 8 nich- 
ing easts, etc. 



WANTED 



We wapt 1 3io names and addresses of parties who 
have snut]] factories and who are loo hi tty for now 
things I e matt 1 hi their lines. Anyone sending us 
(he mimes uni addresses of such part leu will be 
compensated tor their trouble. Popular Mechanic 
Patent Bureau, Journal Bldg., Chicago, 

— ■ — 

TO OUR FRIENDS 



If yon have an acquaintance who has an Inven- 
tion and wants to know:— 

1. Whether ho can get a patent* 

2 . How much It will cost Mm to got a patent, 

3. Whether It will pay him to get a patent* 

4 . How he can sell the patent after he gets It. 

5- How he can get the most money out of hfs in- 
vention. 

Tell him to write to Popular Mechanics Patent 
Bureau, Journal Bldg.. Chicago, III., for free ad v lee 
und information. Then write to tie Bureau, and 
give the name and address of the Inventor. You 
will be pefLscd with the results. 

When You Want Anything 

And Don't Know Where to Find It 

Write Popular Mechanics 






POPULAR MECHANICS 
PATENT BUREAU, 

Journal Building* : Chicago, 111* 



Your Ideas Developed 

PATENTS PERFECTED EXPEWI KENT AL WOS t 

EXPERT MODEL AND DTE MAE I NO 

METAL SPECIALTIES MANUFACTURED 

Pmiiflh. Pr«ta flijfl Eterew M^cbrnti Wosi. Brass FiniHfatnp. 0ifdlz- 
tin. IUck*;l FJatLu#, EjiamelJ Thirty year# 1 ' exyOrJeiwe. 

JOHN OLDFIELD, 937 North list Coon, CHICAGO 



Please mention Popular DechaulcN wlim ^rkiog Advertisers. 





1075* 



PATENTS » 



SECURED PROMPTLY tnd with speci 
gard to the Legal Protection of th 
Invention. 



7 .^ 



HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 
CoQBpItitlon trm> Nt charge fur oplhloti aS In the paltmlahU Ity and Ci iimu'rcinl Value ur In relators' IdCU. 
HIGHEST REFERKNCES FROM PROMINENT M AN UF AtTLHKKS. 

SHEPHERD <a PARKER, Patent Lawyers 



Patents, Caveats, Trade Marks, Copyrights, 

REFERENCES i American Water Motor Cd„ 
nium Shoe CO,, International Fence nnrt Fli'e 
Proofing Co. P WinJet Concrete Machine Co.* Century 
Chemical Co„ By- Product a Co.. Columbus Fhar- 
maeal C.'., Richmond Electric Co. t M. C, Lilly & 
Co,, N„ L r Hayden Mfff, Co,, Murray Engineering 
Co, 



Validity Reports, I n fringe Client Contests, 

"Darios the past Hi rear* Mr. Shepherd , of Shepherd Si 
Parker, has obtained for us a, great many important patents. 
We ftave no hesitation Is heart III 1 roonm me tiding turn |y any, 
ooe having need uf the services i»( a patent atUirncy’, 

H ALL WOOD tl ASH KftjZ&TER tXL 
Mr. Parker on November 1 , 1 9 1 > J, resigned hi* po- 
HltJfir a^ an Examiner in the U. & Patent Office 
to cuter ttii* firm. 

Address, 210 Diet* Bide., WASHINGTON, D. C. 




YOUR IDEAS 



D.OOO offered for one In- 
venHiont $ 8,500 for another* 
Book “How to Obtain a Patent'" and 
"Whil to Invent" sent free. Send 
rough sketch for free report as to 
■ patentability. We advertise your 
'patent for sale at our expense. 

Ctun dice A Chan dice. Patent JMomeyfc 
959 F. Stretl. Wastatnglon, D C* 



MODELS 



HT^SLISHCD 1 B €7 



PATENTS 

■ SECURED OR FtE RETURNED 

Fuiu opEnlnn u to patentabllltr. flood for Ouida 
Book and What To Invent, flneit publication, iMood, for 
Erie distribution. Potent! toearad hj u*adfGrtl**a moh 

EVANS, WILKINS (tt Co M 



No, 717 W fttPMt N.W 
Haw lark Offlcei, 



. Washington* D. C, 

139 KuriPi Street, M, V- City 



WE MANUFACTURE 

Metal Sp+oJaltli»» Dies, TdOiB, Metal fl tamp) fig* of 
all kJnS*. eornw Ma«hln 4 Work, NovelMai, *tfi- 
LaEim ate* c h serf uUy given. Bend drawing or modal*. 

Motftl Specialty Mfg* Co** 

18-94 W, Raudolnh St„ Chicago 



PATENTS 

Careful atlcutlou given to the prosecution of tnul&ett hare re 
the paleul office Patent* procured and no attorney fee caI led 
for (i o til patent 1 a allowed, (33 years oipariwce,) Write 
Euc '‘inventor^ (iuida, 1 * Addroas 

FranKUn H. Hough 
A tlantic Building, Wa*hla^ton t D. C , 

E Established Over 30 Years till; 

xperimentaL 

— AND MODEL WORK 

Iatentd * 1 Ideas Derelopcdr Circulars Fee*. 

WWI. GARDAM St SON, (I me.) 
45 -ffl Hose St. New York 



CHICAGO MODEL WORKS 

175481 L MADISON $T„ CHICAGO, It L 

WHITE FtHl CATAUXUHE 

tir MB DEL SIT PLIES 






•A S**\**+w*>r*r*r*rir**** 



Wanted?, 

Toys and Novelties 

We want Small Novelties and Toy A to manufacture 
and sell on royalty. If you have Small, Useful 
Novelty, Toy or Advertising Article, aend ns 
sample or model and we will make you an offer. 
We have ample means and well equipped factory. 

KUBEC MANUFACTURING CO, 

666 W« Lake Street* - - - Chicago 






PATENTS 



Save time and money 
by employing a Wash- 
ington attorney* 

WATSON E. COLEMAN, 

Reglttaeed Patent Attorney 

COLUMBIAN BUILDING, WASHINGTON, D-C. 

advice Free; Terms Lew; Highest Refarenose; Beat Servian 



ATENTS 



P 

La Ytlrtable Book an fnifiiLtfl F REF- Tolls hnViOMKUn 

them *t low n^t. How to KolJ a Patent and What to 
Invent for profit, Mi-uh&b snail Mi iTOfti Pllt* is- 

Valuable to Inventors, Full of Money* Making Patent Informs* 
tlfih. MEW HOOK FREE to nJJ who Write. 

O'MEARA A tlROCK, fileat AttiL, m F* Street. Washington* 0 . C + 
NEW YORK OFFICE. S»S Broadway, New York city 



, I SELL 
PATENTS 



If yptf wkh ta buy or lease cn 
royalty* patent* an hardware or 
mill order ipcctathfi, iradiiiHry^d^ct anything write mt. 

INVENTORS cfreirwil of telling their potent* 

quickly and L the bet .nv. a nhi sWId Kjljltf With 
mt. [ can *ivc yon Lime Arid mcney, 

Charles A* Scott 



j94j Mutual Life Bldg. 
Buffalo. N.Y. 



riease mrstioQ 1‘ojmlnr Met hnnii n vhen writ Log AUv^tlbers, 




logo 




All the RuTufiTrlr Muchinm SOLP or KF_NTEI> 

AS’fwnFRK nt half mvur actiijmbs' r^Ttita 
allow in« fetttftl to upf^y on price. Khhttgtl ! w ith, 
pri ? >• I i>R4' m f i-i n m in at ion W>iw for Oat sl(i*u ft 
TV PEW a HUB F.MPQR ILW. 201 Lfl Sal k Si* Ch t£ifc& 




Cbesp aa 
wood, tod 
will 

last far . 

ever. .Wade 
with si HI- 
pie and la- 
expensive 
tools. Fire 
proof,. (Mast 
pftH}1,wind 
pTMl* 

M*\*t'*l thrfr 

CroiTOl k ijqtruj 

■rSllnl. *511 

LIIT U J+j 
kid I run K-Llr*- 
IJT. f*Tll r , 

»rh* * 1 Ui u p 

A + D. 
MACKAV 
It CO. 

Iftamfrtr *f O b bjuUH *. Oi'lwcy 




GOVERNMENT 

POSITIONS 



Oppnrtanltjr to pre- 
pwre for b- fr- Qi*Ll 
0 ji r * l o p Ekisiu Lna- 
tion* byroad. ^Hlary 
tn "tort. ^ishj.OU to 
JfJKin.'vfl per jsir; 
50, UD appointm-Erat* 
taut yearj man^ mere 
nfil year, Stapual 
of Ltifoi-matioD and 
tiouplc «] BttttiOnR. 

IK) juuj-pb M Onta- 

Jogye VBLE£. Debt. 
3fl. 



AMERICAN COLLEGE 
OF CIVIL SERVICE, 

Valparaiso * JmL 



L 



OW PLUMBING BILLS -») 



yet 



theta by paying riirht priest for stip- 
juifcu. Wo sell 

! i SUPPLIES AT WHOLESALE 

Ynn ti. WA on o*or y .rtlelo, UnMwk 

; 



I ffnule ^oudflaOdUnepempleM. 
Free illustrated catalog ghee 
All |iftr Ci-CU ln.r?L WfjieforlE# 

B- P* KAROL, 

2 ZR W.HirHii 9 n$ii, CtUc*oo. 




You Can Make 



BIG MONEY 

With My New PRIZE, VENDING MACHINES 

Beat Novelty and Honor Maks r ovot pi sce«t m the market. 0 per- 
a ted with tlckulo. Alms six other now Vending Machrai'i 

now ready* Writ* to Henufaptorer for tall particular* and pnoea. 

TitJS, H. GHINBORMi South 3rd Street, PHIU, PA 



Andrews Office Desks 




Haro a name to shoif credit nod art ■ 
CREDIT to thBir name, for they «* 
made by 

ttpucL-u lists who knowhow* 

STM TVPfWKITER 

CHAQTS U. OfllVERffi 

Tht A, H, Andrew! Gw. 

(74 WsbaslUve., thlMfl* 




= Great is Texas! =; 

The lyei of the Wo rld Ar e Upon Bw 

TUB HOMK-SKICKKK want* to know aW her 
“Matchleas" OlimatB and Her Cheap Unj| r 
THE! INVESTOR Wont* to know about net only Her 
Cheap- Land and Low Taxes, but bn well. Her Wealth of 
Minn and Fort-et, and tbt* i*to Jot y<m know that 

TIlb InterEational & Great Northern 

Texas 1 Greatest Railroad 

traverse* more than ft thousand miles of the Cream of 
Trias' RaaoDrcea, latent wud dt ,T o , JciH , > , l. aU'l that yon mar 
learn mote about the GREAT 1. & G. N- OOUJ^HV by 
sending a K-c-eitt Stamp for r cop-T of the ILLTTbTltATOrt 
AND GENERAL N ARR ATOB. or £5 cent* fora yoaFs 
file of same, or &f writing 

JO. J, PRICE, G.P.di X. A*, 1* & G- N- K. B* 
FaloBlloe* Texwft 



NEW CATALOGS* 

OLDSMOBILE Is tlie i U 3 > - of an attrartlvo ratnloff 
UmiipiI by the 03 <Ih Motor Work^ of Detroit. Mioh. 
Tlu: hook ilioptrntes tiia various mncliirtrH of tliv 
oompiiny'a mn^o. stntlnff the merits tnid pnrtlpuhir 
adaptations of each and prJoe, There is a gooil 
di'bl of iiifoi matloii on autos. ioekDntully, 



DUMP CARS were In Von ted In In tbolr 

recent eataloir urn I or this title the K tiff ore- Feteler 
Company of M! mien polls. Mhm,. ILlu^trat e and dc- 
Kt rilie the dump car a of 290ii ( np-to-dato tu every 
re«]Ka:t, 



MECHANICAL DRAWING.— Sample of the In- 
striiction plates nsotl hr the Grand Rapids School 
t.f MeeL antral Drawltis, Grand RapUD, Mich., idn^- 
trate in hnnilsome inminrr the proetleablilry of tliEs 
system and likewise Us simplicity. The student 
pnsBPB from ons lesson to another without illffirulty* 
SO carefully has thHr sequence teen arranged. 
Deflnltlouft ami prnymftUlons appear In as brief form 
ns possible and In all respectfi the task before the 
jui pfl has been greatly simplified. 



ELECTRIC MOTORS AND DYNAMOS D the 
subject treated of In Bulletin No. 4 of the Burnett 
Electric Company. Several types of Harriott nu>li»m 
ji ud dytiamus nn i illnstmliul nod d escribed Iil del u LI. 
A y>crlralt of S. L. Harriett, the Inventor of the sedf- 
ollinp bearing and The automatic release starting 
rheostat, in one of the features of the booth 



BE YOUR OWN BOSS 

MANY MAKE fS.UOO A TEAR 

You haT6 tho same cbunce* Start a Mall Order BuaSacua At homo. 
We tell yo» hew, M<»ncy cotli big hi dailyr JJaerm-rms 
jtrorythlti« fbru jshed t Writvi at OneC for our H, 8tarter' r and FREE 
particnlarBr f 

P. M- K rue ger Co„ Wasbiii 4 Eton It, Chicago, IU 
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How To Make Mirrors 

We luvetor year* sold otir renowned Mirror Foronlu, 
*nd hundred* of Ihem at $1.00, add ft large Dunhcr it U.H, 
tad they ire worth the Dooey* 

For a short tliucw]]l maka * SPEtJT.'tlj- PRICK of 25 




And ma ko 1 ta liatl on 9 tn i IWi 5 1 1 Lana. How to tronaf pt i h bo- 
ton onto Gifts*. Hon to Horo Hole* in Ulna* and Cut Bky 
Lieht*. All tbo (lOoto And dkitu lor t bo MniftSl 4 U.ni of 
eontft, McinOy bAc k i f yon bid not pieuuod. 



G* L. PATTERSON & CO., 



Chlcairo, lib 



What Is Dans’ Tip-Top ? 




THE FELIX H 
Usui liuildlrtBV 

when ivpiljnjt Advertisers. 



Tti PROVE ttiit Dana* “Tip Tbp'Mn 
the bust Jiiid simplest -device for Jaftk- 
lEijr UMI < opif-H frijin pen written 
*udriii t‘o^l^«frorn typewnttau orb 
fi'lnal, » e wlHBtilpcoEnptcle dupll- 
eiLtor. tap sl£6, wl til u lit deposit 
oq t en i K>) days' trial* 

Prise S?-£0 fesi tr*de A i* _ 
dtscovn t of 33 W % , or IpU 
H, DAOS DUPLICATOR CO* 
111 John $U N« nr York City 




imi 



j 



Iron Mountain 
Route 

flaa Territory Along Its Lines Which Offer 

Rare Opportunities 

For the Investor and ffomeseeker 

The rtaitrosti That Carries 
You Through the Heart ol 

ArKansas una Louisiana, 

The Two Great Agricultural and 

Tim tier States, 

Where the Soil Is Rich, Deep 
and Productive. 

Prices Reasonable 

Low Settlers' Rates 

For ful] Information aud descriptive literature. 

Address H. C. TOWNSEND, 

Genera] Passenger and Ticket Agent, - ST. LOUIS, AD. 
ELLIS FARNSWORTH,, D. P. A. t 186 Clark St., Chicago, III, 
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500 BOOKS 

Our new catalog of latest me- 
chanical and technical books, 
now ready. Write for a copy. 



Want 



Typewriter Free? 

It takes no money and very 
little effort to earn A FINE 
TYPEWRITER. This is cer- 
tainly the greatest offer we 
have ever made. Write at once 
for “How To Get It.” 

Popular Mechanics* 

JOURNAL BUILDING, CHICAGO 



HOW ONE MAN 
MADE MONEY 

A STORY OF SUCCESS 




GEOROB W. HOMAN 

One year ago George W. Hocuan, of 221 South 
TJnrten Street, Carthage, Ohio, was situated like 
thousands of voting men who have no particular eui- 
ployiLient. Hr- earned little, spent it all, and made 
no progress to want that success which all young men 
crave. He wlih more than half-way satisfied with 

himself because lie did not appreciate the value of 
the time he was wasting. An idle hour meant do 
appreciable loss to him. 

One day hr picked up a paper and discovered that 
lie con’d learn bookkeeping at his own home at a 
»uiall cost aud have someone outside of himself 
Interested in getting a position for him. This made 
him think. The result was that he wrote to the 
Commercial Correspondence Schools* Rochester; 
N. Y. , for full information. After om side ring It 

carefully, he took up their course. 

This is nn extract from a letter written eight 

months afierwanls: '^Through the knowledge I re- 

[■e | vert from your course, I was offered three fine 
positions I took the one I now’ have. My wages 
have been Increased* and I nui earning more than 
twice- as iiLiich money an at first, I am now mar- 
ried and have money to spare, and have a nice home. 
I owe it to you, I ilo not keep books at present, 
and i toll thlw Ijecau&e one of the arguments against 
my taking bookkeeping was 'Once a bookkeeper, al- 
ways erne." I said It was not so, and \ have proved 
St, Bookkeeping is the stepping stone to u higher 
position in the Lundm-ss world. If It were not for 
the knowledge I received from your course, 1; would, 
not tie where T am now In business.” 

The Commercial Correspondence Schools will Ri-end 
you Its free book, "‘How to Succeed in Business.” 
IT, Is is the book that started Mr, Homan on the 
road to success - It tells you how you can learn 

bookkeeping and pay your tuition after you have 
been placed In a profitable nnd pefjnanent position. 
It tells about the best system of accounting ever 
devised. It is full of valuable information that will 
help you succeed In life and push your way for- 
ward in business. 

A limited number of these hooks will at present 
be sent absolutely free to any *l mb I (Ions person who 
sincerely desires to better his position In life. Write 
to Co fi' menial Correspondence School s, 19 A. Com- 
mercial Bldg., Rochester, N, Y. All you need to 
do to send your name and addresa on a postal 
Card. Yon will receive the book by return mail* 
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T&e National Lines of Mexico 



NATIONAL RAILROAD OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
INTEROCEANIC RAILWAY OF MEXICO 

MEXICO’S GREATEST 

RAILWAY SYSTEH 



Ail Twr Tourist hntffl 

Hiiti !!• Vi] a f*ci ■ kf'rh , 1 

Excnnlon Rates 



I>»i|y Fti11ma.ii Sr-j-Tij?o 
nn4 Oitr of Mot loo 



VU 

LAREDO ROUTE 

578 Miles Shortest 22 Hours Quickest 

— Afford 5 njf— 

The Only Through Pullman Service 

The R+pablin of Mexico ftbouadx In narnotiona for 
Tourlit, Jnsapoetor apnl Investor, itotf the Capital 

MEXICO CITV 
The Paris of America 

in utt :*ll-yc;tf resort i;nsurpABH*L 

Average temperature,' 

Summer til winter .53 dcp. Faltr. 

Only line affording diverse route without extra charge. 

For ] llonl rat rd rfosr riptide lltoratciTO,, riitoii, uloopini' ear 
ro(h j rvfttiLMis, etc. , call oil or nddram 

tlEO, W. HIBBARD. 0. R, HACK LEY, 

Li on f t-ik I Tan^aner Ajjant. Qtineral Western Aesnt. 

A part ado Nr>, flu S uilo liftl-li-SI) Q n i acy 3-5 L'ia^ . . 

Mexico City. Mexico Chicago* 111, 






INDUSTRIES 

ARE 

OFFERED 

LOCATIONS 

WITH 

Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 

ON THE LINES OF 

THE ILLINOIS CENTRAL R, R, 

AND THE 

YAZOO & MISSISSIPPI VALLEY 1, Re 



For full Information and descriptive pamphlet, address 

J. C. CLAIR 

Industrial Commissioner 
i Park Row, * * - Chicago, III, 




“FOLLOW 
THE FUG” 



WABASH 

Summer Tours 



Write today for a Free copy 
Of WABASH Summer Tour 
Book— I905 t outlining many 
very attractive summer vaca- 
tion trips* with rates, etc. 

Write us about any tour you 
may have in contemplation. 
We shall be glad to assist you. 



C* 9, CRANE, 

©. f. & T, Affept, 

&T- LOUIS. 



F. A. PALMER, 

A- G- P. Agent, 

Chicago* 



The 



Overland 

Limited 



the nioil luxurious train In the svorld, 
leaves Chicago 8 : DO p. m . daily* Less 
lhan three days to San Francisco, 
Magnificent equipment. Electric lighted 
throughout. 

GHZ r BEST of EVERYTHIffG\ 
Two other fast trains leave Chicago ID 
a.m. and 11 i35 p. m. dally, with through 
service to San Francisco. Los Angeles 
and Portland via the 

Chicago & North-West era, 
Union Pacific and 
Southern Pacific Railways 

All agents sell tickets via, 
this route. 

Illustrated booklets on 
application to 
W*B. KNISKERN, 

Chicago, III, 
or E.L, LOMAX, 

Omaha, Neb. 

QLtf 



Please mention I'apuJnr Alee&anlcw when writing Advertisers 



ims 




BOOK 



TOR 




a 



** 



BOYS 

Mechanics for 

Young America 

Tells How to Make Things 



Reprinted from the Boys’ Department of Popular 
Mechanics, Fully Illustrated. Instructions are 
“Written so you can understand it." 



CONTENTS 



How to Mato a Papor Boat. 

Hmv to Mate a Barrel Bunt 

How to Make a Walter Wheel. . 

How to Make Your Own Fishing Tackle. 

Temporary Camps a ud How to Build Them..,.,, 
Permanent Comps and How to Build Them....,, 

How (o Bill Id an Imitation Street Car Line 

How to Make a Water Bicycle 

How to Make a Miniature Windmill, ...... „ 

flow to Build :i a Ice Bout 

A Novel Bu rgJn r Alarm 

A Meehan lea I Ventriloquist and How to Mate It. 

How to Make a Boot -Blacking Cabinet.., 

Tieuc w ] n g Dry Ba l te rtea 

How lo Make Water Motors, 

How to Mate “Antique '' Clocks from Up- to- Date- 
Materials , 

Lettering a Clock Dial,,,,... 

I low to Make a, Wind mill or One ur Two Honsr- 

.■ power 

How to Make a Trap for Rabbits. Rats and Mice, 
Hoiv to Make a Small Scarrhl Jgh t _ 
Kites of Mfihy Kinds and How to Make Them— 

Jug Fibbing ,**.*,*...„ 

I low to Do Ornamental Iron Work 

Ornamental Metal Guards for Open Fireplaces.. 

How to Make a Propelling Vehicle-*....,* 

How to Mu Ere a Water Telescope, * 

How to M:i ke Paper Railnnim 

How to Make a Hectograph. F . 

Useful Arllclcs and Ornaments Made of r Old 
Bicycle Parts 4 .......,,,,*......,,,, 

Devices for winter Sports — How to Make "a ml 

Use Them _ 

Coasting Sleds, Chair Sleighs, Toboggan Slides 

and Bids . 

How to Make Rubber Stamps....,,..,.**,"..”!” 
How to a Baggage Carrier for Bkvcles,.,, 

A Water Candlestick , , 

Boyn' Hand-Power Auto— How Made 

How ro Make a Pair nf Dumb -Be Hi* 

Hnw In Rid Your Yard of Cats ***,, 

How* to Make an Enael, + , , , , 

To Light a Gaslight Willi out Matches./-!!!!!!! 
Things a R nr Can Make Oat nf old Bicycle Parts, 
Ho w to Make a WFrul Propeller 
Photographing from a Captive Balloon...."."""'* 
Make a £?!m 



flow' to 



! tuple Burglar Alarm 



Sent postpaid oq receipt of 25 cant» T or orfer 
from your newsdealer. 

Popular Mechanics, 

Journal Building, • - Chicago 



EVERY BOY 
His Own Toy-Maker 

Irtails you howto coulee n. Steam 
Frnitie, * FhatogfaplUo Oamet*, 
a windmill, a Miorrwcopfl, an 



C 



Fi^ctrical nuwhimo, ft Soivsnie 
Battery, ftu Elactrie Teleirrsph, 
an E3evtr.it jpJnj Apparatus, A 
Telephone, a KaletdfflivOpo, a 
MaffLo Lantern, an -tEc-U&n Har 
Boat* of every kind 
r rowbunt to ft 
hQW tO m ft 

i s Bper Toy ft. Kftaka,_Card Racks* 
Waaons, Ginr 
md 



■oftcOpe, 
llftrp, 
from a Ultle 



3fp klcki. from a little 
X fwlbrbraedpt’hfMMieri 
flte Kites, Balloons, 
. Wnskj. Card Hacks* 
•rt*. Toy Rirasw, EJona 
AiMUp. Pop Guh«, Kiin^eu 



Stilts* Fishing Tsckto, Rabbit awl Bird l&ape, and many 
nthvr tiling*. and all is mads w.i plain And simple that any 
bey Vunenttiiiy niake anythi ny dertri hf";l The whole is ite 
lost rated with more than Titfl hnndannie It I u nutations, This 



Si a great tavnik amt you should mot bo without it, Price 
only JO cents, iHiatimid, 3 for 2 $ cents, Addraai 

WESIEJfH SPECIALTY CO., 334 Jaekseo Start, St Paul, IMllfi. 



ELECTRIC RAILWAYS 

Dynamos : Motors s Gas Engines 




Oonvplpta Working M-odolft* filwo Ca-atinon and Parts. Every- 
th L ag lor t he A mate u r Electrician , Sv nd for Oataleguu B 

The CARLISLE & FINCH CO., 

262 E. Clifton Ave* Cincinnati] Ohio 



ELECTRIC MOTOR. 75c. 

An entirely hew deaign, Hutift «rj|h ft 
wet or dry battery, 3Ea» E-inoh arma- 
ture, wrought ltfria field maprnet. pul. 
lOy, etc. 7-fj oeat^i pack r tiff and post- 
nee, 1& cents. CJatnl vtf Ub F ree. 




Electro mapBtn for experimenting, 15 

cents e iit'ii. 



Send ]G cents for UO foot of mutmed wire 
magnets. 



for experimenting and making ben-nil 



ARTESIAN ELECTRIC CO.* 7U Artesian Avu , Chicago 



FIGHTING ROOSTERS 

Mystify and anuis® yasr 
tekndr, thaw *r a tw» £** 1 - 

U i Cl E Kiel. 'I roost./n wi (in 
fvxtheri. Lhey B^luk w a 
0 u I ill. and ntB alvn sr 9 tua-iy 
i« fi^ht The » 5 trtl ef thalr 
rnwvctiMTita ii enlj known to 
tl- o o|»ratc>r, V<" * 1 1 L&nt » lira- e 
thoe. ^k 1 pw |i* 1 r, 3 lor 25 c, 

Postpaid ftnd one big bargain Catalogue free. 

A DteKF&B 

W, II. MILLER & CO., - 739 E, 4th St„ 

ST. PALL. niNN. 





This ELEGANT Watch S3^ 

you. Guy k et|[ Lht. nut uni pm-1 (o »;di 

3flUr Bkm« u4 k*ii3 nj», t-'l ii ^1'ii joh Inj- ■!■ i p I m k 

{«■» t^lLUirultf .h ( r.r,1, <V|;, -I.-, J uj 
■4tm wt. IKukI pJ:ii rjrt' ly jr-Bkd ai *4id 

-i rir* !ApJ ft ^rKt Ir^i CUU 

[; I'hdrn '-t Li4I«i r-t i*kb dklB f'l r|*i_U. 

Iff > . MJlldif li fc]uiL fti *py ffl&.fkll Jilll.D 

rni.t.VH W Air’ll Fimnlfd ’-£1 VKAlIM 

r*T ti - DlfTciln k.-rt.( |*nr, dml n If t.Uff* Olif 
S I Jtkt plUUlM kiBE * 1 Lh Mthrtrt 

If you *mi rikni** « ]^1l„» r clM 

f AKuati ft uo, ,i ii, si quincjgi.AiiiU&Et 
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EVERY INVENTOR 

Who Wants to know 



1, What are the most profitable 
inventions, 

2* How to perfect inventions, 

3, The first step to take in 
getting a patent, 

4. How to protect himself from 
parties who might steal bis 
invention before he can get a 
patent, 

6, How to find out what patents 
have been granted on invert- 
tions like his, or intended 
for the same purpose, 

6. How much it costs to get a 
patent. 



7, 



How long 
patent , 



it takes to get I 



8^ What protection a patent is, 

9. How he can sell his patent 
after he obtains it, 

10. Bow to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can have working drawings made 
of his invention, 

12* Where and at what expense he 
can have models or experi- 
mental machines made, 

should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. - - Chicago, III. 



RHEUMATISM 

ABSORBED 
FROM THE BLOOD 

The Capillaries now reached through 
the large foot pores and forced to yield 
down their acid impurities. New treat- 
ment discovered which is sent to anyone 

FREE TO TRY 

If you hnve rheum atlsm, semi us your name to 
rjfiy. Yell 'Till get by return mall n pnlr of Magic 
Foot Dreft^, the celebrated discovery which in tie- 
rorn plinth ng aik-Ti marceloiln results; Pi nil tho rliesi- 
marie eumttrle-s of the world. Try the Drafts thor- 
oughly, then If you are fully with the bene- 

fi t ] p-cojverl, pr-ni] us One Dollar. If not, keep your 
money. You are the sole Judge, We can afford to 
make this offer only bemuse the Draft h do ei.uo, 
and people arc willing ttutl glad to pay for them. 

Maple Foot Drafts are 
./ 1 w orn as Klioicn a ml eure 

by reaching the mplUnries 
through the lnrge font 
puros ami absorbing nehl 
ImpurfMew directly from 
the blood, without which 
purification r h e u matlaui 
i-Hbuot he cured. TbonsnuilH alt ever the wnrld are 
already rejoicing oyer their safe and lues pensive 
line without medicine, and w have tliclr stateful 
letters to die*-. Don't you want to try this treat- 
ment free? Write to-dny fn Magic Foot Draft Co, T 
1051 Oliver Bldg., Jackson, Mich. Our valuable 
book (lu colors) on rheumatism comes free with 
the trial Drafts, Send no money— only your name 
find lulilrfsw. 

HYDRAULIC DRAIN JOINTER. 



THiBC UHK 




This drain jointer which is an English 
device is described in the London Fin m her 
os consisting of a pair of rubber discs 
mounted on a sliding piston connected to a 
cylinder , into which water is pumped under 
pressure* and by which pressure the two 
discs are brought close together. The ap- 
pliance Is placed In the entrance or opening 
of a drain, the space between the discs 
then filled with Portland cement wet to a 
plastic conditiaii, and then dragged into the 
drain by means of a rope and a special 
hauling lever. 

As soon ns the jointer has traveled a foot 
or two inside the drain, a hydraulic pump* 
with a pressure gauge attached, and a flex- 
ible steel hose connection to the traveling 
appliance, is put into action. During the 
time the appliance is being dragged through 
the drain* the pressure gauge is closely 
watched, and the pump is kept working 
until the gauge again shows a pressure of 
about 300 lbs, to the square inch. The 
cause of the loss of pressure is a defect in 
the drain into which the plastic cement is 
forced until it is tilled up and made perfect* 
The hauling lever is then again brought 
Into action and the jointer dragged forward 
until another defect has Ijcen discovered* 



plfit»t> mention Popular Mechanics nkea writing Advertiser*. 




im 




This Battery $ 
Express Prepaid 



Write for free Booklet 

Illustrated from Jsifh 

"Cure yourself by 

ELECTRICITY" 

This wonderful book Is compiled from tho 
best authorities in the ‘world. Explains 
how electricity, nature’s greatest gift to man* 
the myaterfcua ’“Life Force * as supplied by 
inexpensive Batteries cures Rheumatism, 
Dyspepsia, Insomnia, Liver and Kidney 
Trouble and ail nerve aflect ions and diseases 
due to poor circulation. Expi&ina fully how 
to enjoy the famous Electric baths, beauty 
and health masaatfe at home. 

Write today for this valuable book. It will 
be sent free, postage prepaid* 

DETROIT MEDICAL BATTKBY C <h 
|CVft 2 M Bjcntl* B Ida. Detroit, Hick* 



FALLING HAIR «» 
BALDNESS AB W ELV 

Thtie Is but wic wiy to tc.l the fen^.n 
of baitings and foiling '!iair r sr,-.5 ihsti Le. by 
a tr.i- fi.'E. • fi!j c.i - irmciaU . r: .. [ ihi hair St' r I t- 
The particular Abci.** with which ynur 
Stn.Lt> is afflicted must be kmAvn bcfnrrit 

cfin 1 int HigeriiLy The r.se oE 

rl^ndml!" cutcix amt hair tonics, without 

li.nr. vin# the speeJUc cause nf dJlWM, 
Is like taking medicine mjclvui kfldwiiitf 
Wl’.lt Vi Lt ^CL- Lr; -ri;.: If"' IT?. Scifllfr* 
fnll.-n "h^Ir* finin' ycmr Ctfinl tfl E ^ . tn Frof. 
}. H. Austin, Hie celebrates n-icteHck^lst, 
who win senH y-M iltMliilfly ire* it ding no* 
SU of j'fHir fa*e. % I ■■ ■ k I I'-t tin ore oi '1 1 

hfttr and s.ralja, a.n 1 ;i box of the 

fefijedy which hewiLt |iref:nrs specially far 
you, ilucLose ac postage: *o4 write to^diy. 

PROF. 3. H, AUSTIN 

4* KcViaker'a Theatre Bldg., Chicago, 
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Popular Mechanics 

SHOP NOTES 

FOR 1905 

Second 10,000 Edition 

Easy ways to do hard things. 
Of daily use to every mechanic. 



* Worth tfs weight in gold , ** 

—write* one 

1 fe Best book I ever h&d f 

— Another, 



REVISED AND ENLARGED 
i FOR 1905 = 

Compiled from the f 'Shop Notca JJ 
Department of Popular Mechaiuci 
tip to Mid including Volume VL 



i 



200 Pages— 385 Must's 

** INDEXED SO YOU CAN FIND IT” 
For Sale by all Newsdealers 



Price Postpaid 50 cents 



Popular Mechanics 



JOURNAL BUILDING 

CHICAGO 
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,+ Want'' and "Fop Sal*"' Add. a cent* &ei 
word, payable In advance, Replies may bo 
«o»t to a numlier, care Popular Mechanic*, 
and will be forwarded promptly without 
extra charge. 



"*SliOF MOTES ’— Paper covers liU cents, Fop u lor 
Mechanics. 



AUTOMOBILES. 



AlTUMOfilLE SCHOOL- — Chicago School of Mo- 
toring; the original nut a mobile school In Chicago. 
One hundred And eighty graduates the past year, to 
whom iv u refer upon request Alt to mobile owners, 
prosper live buyers and young men wsitit l-itf to he- 
come expert chauffeurs will sn v< i n great ih^il of 
money and n lot of worry hy studying I he mechanism, 
care and repair of gasoline a mom n biles, in mir shop, 
where nil purls sire open 'so you can see liow they 
nre made, and bow they operate, We give thorough 
u ud practical Instruction. Competent chauffeurs 

supplied. Address, Chicago School of Motoring, Dept. 

R,. £fij Michigan Avc,, Chicago, i ll. ^ 

FDR S ALE— Coin pletc set 1^4 b, p. motorcycle 
castings with blue prints, $0.00. Also a good Kings 
(on carburetter, $l0.t>0, Severn! paira new automo- 
bile baskets sit Interesting prices. Address Jesse C 

Pope, Huntingdon, Fa 

FOR RXdIIANflE~Oiu: light automobile. Run- 
ning gears ready for the power. Will exchange for 
4 h. p, air cooled motor. Address IL C. Hiatt, 

Xec a q, 111, 

[■’OK SALE — One new motorcycle engine l^j It. p. 
with neeeasorlHs, f&LtMl, Write Ardene Goodeuow, 

Albion. Mich. 

FOR SAI.E — Big bargain, Marr In lie cjir, strong, 
sturdy run o bout In pink <if condition, Run only 
about fif'ifi miles. Will sell far less than one-half 
cost price. Don’t miss this opportunity. The Stiirin 

Co,* North Tonawniidn, X, Y 

WANTED— Small Runabout, must be cheap nud In 
good condition. Write Will him Lezatte, Walshvltle, 

N. Y- ' 

FOR SALE OK EXCHANGE— Swo sots nulonm- 
hllo gasoline engine oustings; one nearly finished. 
Want small hitbe, n, Sprlnko], Springfield, 111 , 
FOR SALE —Mich! gun runu bout, gasoline, little 
used, everything first-class, Li Of), Address A, W., 

care Popular Mechanics. 

Ft ) K SAL K OR KXf’H re idle gear. 

Address C. C. If., IS North Front St., Columbus, O. 

FOR SALE OR EXCHANGE -4 II p. :i liYnrjinTiiTe 
or boat t eyi.de gasoline engine. Address A, P. C., 
13 North Front Si., Columbus, Q, 



BUSINESS CHANCES. 



FOR SALE — Eleven hundred and fifty acres pine 
timber. Double circular saw mill, twenty thousand 
capacity; cable feed, II vc rolls, gang edger, log turner 
a ml log haul, steel head blocks, shingle mill and 
planer. Good buildings, ail new nnd modern. Big 
Bargain. Fur particular apply to J. J. Paltersou, 
Eagjevllhb Modoc Co., California. 

FOR SALE — A well cqulpcd machine ft hep hi 
southern Michigan* doing ;i good business. Price, 
fckOOU. Splendid opportunity for a good business 
mechanic, Address No. care Popular Mechanics, 

Six Thousand acres of fine timber land In Idaho 
(deeded) for sale cheap If taken 60011, Address W. 
J. Ramey, Ness perce. Idah o. 

FOR SALE— Small Machine Shop. Established 
trade — I ti Southwestern Michigan. Only exclusive 
Jobbing shop here. Population, fi,iiOO. Address SPK, 
cure Popular Mechanics. 

ATTENTION— Mechanics, Salesmen, eL. Wr have 
at? unusual find original plan and not at all one- 
aided, which we ask to present to you If you 
desire (o begin a most profitable manufacturing hush 
nesa at your home or business place without other 
expense than materials from $25 to SoiL Write Dept, 
M., The Cardinal Mfg._Co.,, Cleveland. Q, 

FOR SALE— Well equipped nineliine shop In state 
capital; a money maker: $2,500. other business rea- 
son for selling. Schaefer Bros;., Holm eg fit., Frank- 
fort, Ky. 



FOR SALE— General repair shop and second-hand 
store, Town uf ;>,O00. No competition. Will sell nil 
or part. B. Ftlosscr+ Council Grove, Kan, 

FOR SALE — To cents on the dollar buys u I most 
new stock of jewelry tools and fixtures. Value 
a ho tit nm*- Other business demands attention. 
Write at once. W. If. Y'.* care Popular Mechanics 



BLACKSMITHS. 



GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TRADE, 

And the smith comes first of *uil rjrufe&sJoUH or 
trades. The smith must make the tools first for till 
from she surgeon to the safe blower, by using Toy's 
Treatise on new steels explaining how to work ite-in 
with 76 new methods for working all ilillkult jobs. 
Ten receipts for making your own compounds for 
welding different kinds of steel solid. Thermite weld- 
ing fully explained; also two colored tool tempering 
charts; chart A explains all annealing nnd harden- 
ing; Chart Si et plain fj |mth aclcutlfic and plain tem- 
pering to si standard. All the above for $L00. Val- 
uable samples free, W* M, Toy, Sidney, Ohio, 



EDUCATIONAL, 



FOR SALE — Complete course in the Internal ion ill 
Correspondence School on Electrical Mechanical Eie 
gi nre ring. with u volume library and electrical out- 
fit, ffKkflfi cash, esr ffKl.OO on installments. Write 
Mr. E. H. Hnnwm, 176 X. Slat Ct» Chicago, III. 

FOR SALE — A General Illustrating ctnirBe Ui the 
IntoruatSonal Co rrespun donee Schools, Address N 11, 
Popular Meehu tiles. ' 

FOR SALE OR EXCHANGE— Complete Sheet 
Metal and Drafting course In tile International Cor- 
respond cnee School, Address No. Papular Me- 
chanics. 

TECHNICAL AND CATALOG' l r :i n si a t Ion im ■» 
Sruiulsh, Portuguese, French, It Lilian ami German, 
work guaranteed correct. L, G. Prieto, fill 185 

Dearborn St- Chicago, UL 

IF THERE’S a book you nccd T and can’t locate It, 

Popular Mechanics can, 

P A. VVeKterivrild, of 154 W r Maple St,, Akron, 
O., wishes to correspond wlLh any body having 
'■ Pops' 1 for January, February, March and April, 

1905, to d 1 spoft q of. 

" A PRACTICAL BOOK, "Tde* and Diem a king," 
Postpaid $L J, I* Lucas, Brlil gep ort. Co nn. 

ANYONE WISHING Tp SELL missing numbers 
of Horseless Age, 19^5; Popular Mechanics, 1905; 
Po we r, 1903: Antoti iob I le, l 9 i * 3 ; Motor Worl d , 1 90 1 L 
Motor Age, 1903. Mrs, C. F. MncDcrmut, Hotel 
Wentworth, New Tiistlo. N. T T. 



FOR SALE 



FOR SALE or EXCHANGE — Barnes No. I 
lnthi\ lii good condition, dirt cheap. VVb&t have you? 

W, L. Howland, Monmouth, III. 

FOR SALE SI M ■ ii fun[ SL-MIEIS laimeb. burns 
gasoline nr etml. Will exchange far smalt wtciim 

runabout. ^ Vltllam Lcgnttc,__ Walshvlllo, N. \ L 

FOR BALE — Small dyua iim-mctor; a great bar- 
gain. Write Denton, lJtli St-, Newark, N. J. 

FOR SALE— 8x8 Air Compressor; H h. p. Elec- 
trle motor; - li, p, GaKOllne engine; 2 Emery stands, 
Al«o a full net of pat tern « f nml a lot of castings for 
2 h. n. up-to-iialc GasoHno Engine. Will sell ehenp: 
going out of business. J, F, Seliiilx, North Chicago, 

III., Box. 17fJ. 

FOR SALE OR EXCHANGE— Rug end carpet 
loom hi good condition. Address O. Basbfcrtl, Poplar 

Grove, III, 

FOR SALE -jflTJHi Gasoline Bttnly Lamp, hi fine 
condition, $-1.<K); *5.rtrt Telegraph Itistrument, fSLEMlL 
Erl word Jaokel, IKMj S. tit h A^ 1 .^ lact’i'osse. W Is. 

FOR SALE— A u tomol d 6cs ; "two blind red and op; 
sctul 3 cents for dlls. Also CAatlnga, Wm, RlSrfS. 

WlHSi HI- „ 

FOR SA LE— Cheap, Jxfil h" Vertical Engine; 2 
Steam Pumps; I Circulating Pump; 1 8 |j. p. finsti- 
line Auto Engine, Perry Bros., -JOT W, Madison 
St., Chicago, 



10S7 



FOll SALE— Castings oi emery grinder head nml 
countershaft that you 0*11 build oil a i) in, lathe. 
HicijeII sti-diu engine and sewing machine mol or 
ia J* : Wn make patterns frotn drawing. Blue 

prints of grinder and countershaft, 2fi pent*. Saline* 
yjlle ModH & Mar-hlue W*rkw, Snllnevitle, O, 



FOR SALE— The following gnwrilite t'ti finest 

Rp®Ik\ H. p r Marine Engine , . , , .S.Vi.iH'i 

Wlppem H. P„ Auto Engine frO.OO 

Pos, 2 H. F. Marine Engine,... 45.00 

Fleming, I J 4 H r P, Eleyete Engine. „ S&on 

Hu mm nr, 1% M. P. Stationary Engine "rfl.OO 

Tuttle, 2 H. P., SiatLmutry Engine 5o.oo 

"We need the room/' Lentix Msec bin ere Co., 10 
Clinton St., Chhugo. 



HELP WANTED. 



WANTED BALES ME N-T he Tropical 013 Com- 
t>any, Cleveland, O.. will arrange mi salaried basis 
with lubricating oil salesmen for territory not cov- 
ered- can also life on attractive cwninUidnii prupuBi- 
tlon few good salesmen without previous experience 
in this litis*, which Is easily I mi mod, CemmucIcAte 
with us, 

ELECTRIC BELL AND INSTRUMENT makers 
wamed at once, Address Morse Electric instrument 
Co,, Grand Crossing, 111, 



DON'T FORGET to get our price on our naotlleai 
batteries this nacuitb; all slaes und prices. Get our 
price first. Smith Electric Supply House, 207 and 
Ills E. Van Huron St ,, Chicago,, III, 

SCME 1 HIM i NEWT-— Our Magic Engraving Fluid 
t* used wirli a lubber stamp. Marks nil tools ami 
metat article* permanently. Best seller on earth. 

sample package and agent's tormw. 2 ~> cents. Asj- 
clr ess Om Specially Q.. Box 26 2. St. Clnud, Minn, 

tii A N'T ED— Small metal specials leg to sou unfa c- 
lifi'. Expert die making. Picks and scinw mnehltle 
work, l 1 la ring of all kinds. Prices right for uniUi- 
titles. John Oidlielil, b! 17 VV. 41 kI Court, Chicago. 

MECHANICS. SHOPMEN, FTC., enn haviT” n 
regTilnr, or side lire' manufacturing business at 
tijcEr home, or shop without other expanse than 
mrtferlalH which we furnish to mu mu fracture Elastic 
Carbon Graphite palius. We lt;H tract beginners free 
first order for Tiinterlri N, Sales to merchants 
und eotisumerK afford upiisurtl prosit*. We want 
uia h uf si f j [ lire ra where we have none, hence this un- 
uauiil offer. Write Dept, M, + The Cardinal Mfg. Co.. 
Cleveland, O, 



STEEL. BRASS, 'WOOD STAMP— Ten rents a 
Jcifcr; seals, doorplates, eittbnKedng wood entN, T"i 
o<'ii t h. Stationery embossing dies, si jjjj Presses 

Postal brings price circular, J, Kiola. e n- 
graver, W. Msnllson Si.. Chicago. jj] L 



WANTED, 



AGENTS WANTED for Farmers Stand be. Eight 
(Min In one. Fastest seller ever put on file mar- 
ket. Write for descriptive circular and agents' terms 
to R. W. Tuc k er, Chicknaha , Indian Territory, 

AGENTS TO BETA, my Cnllwra and levels; good 
pay. Ernst G, Smith, Columbia, Pa. 



WANTED— Mot or-Cvele in A 1 condition; must 
be cheap. J, Hall, Watery tile, Kaus, 



MECHANICS, SALESMEN, CLERKS. ETC!,— 
U> wilt start and Instruct you free in m a »u rap- 
turing various grades of El«stir Carbon Graphite 
paint* ill your home. No further expense than 
to £50. Dm hi nifttevfluta which we moke 'f a 
beginner follow a our tdim and doe* not su'-.ei d hi 
inn nuf net u ring. It will cost him nothing. Tills 
mi usual offer !k blade to establish new mnnufne- 
turers at once. Write Dept. M. t The Cardinal M ft? 
Ci>.. Cleveland. O, 



ELECTRIC SCIENCE LIBRARY 
$12; ('Obit SIS. 3% K. W. D. C. Ill) V. 
luiubla Graphepiiorjc and 4 2 records 

Rtftmp. J, Homer Boa Is, Snllnpvflle, q. 



it VOl.* flfw. 

Dynamo, Cp- 
E tic Jose a 



MECHANICS SEND ten cents for hi ne print chart 
of Standard N«tn ntid Bolls. Also list of meny 
otbers Big iiidlKem^it^ to agents. E. J, Mllsx 
tl Rrhtgc Ht. , Newiirk, N. J, 



BICYCLE POWER— Cranks attached w any 
grludHtune hy bolts; no shaft; hearing* on eueh 
prank. Applied t ?J any phi ley for driving umubiu 
try h hr'wt foot power, One dtdirtr per jwiir Pa tents 
far mU\ Agents wanted. J. H. Norrell me 
Givinnetf St., Augusta. Gn. 



FO R SALE— L AT EST TK Id v — H 0 w 
a il'iajt s shirt witlioul l oniovSiig hi* etiat. 
eents ^»r full partk-ulnm. Win. Kirseb, 
170 Belmont Are,, Newark, N. J. 



to remove 
Send 10 
Magician, 



STRICT ORDERS 



\\ ANT ED — Second iiatitl, 2o to d<i horBe|iow r er saw 
min engine and boiler. Address Nathan c. Dudley, 
R. F. D. N o. 2^Gullford P Contu 

Yit'A NTEU,— P<ujttlou a* electrician In Sliop + Mlnu 
or Factory, Twelve years' praelkul oxiieriem.e. 
Com petes 1 1 to an same full charge of plant. A 1 refer- 
ences. D. M, Rhoades, 24% a. Main St rf Ca pan dal* 
gun , N, Y, 

’WANTED,— TO ACT as maiuifaeturer’a agent for 
good paying Uae. Address F. c. Erkrl, Miiineapoils, 

Ml UR, 



The following mitk'o was observed pasted ip the 
engine dtfipntehors oftbv at the roundhouse in n 
Pel gld poring town on suie of the rail road a running 
out of Albany: *' Train men nn paaaeager train* 
must not go through the roaches wllh overalls on, 
without tirst taking them off.”— Albany Journal. 

TELEPHONE TROUBLES ANI> HOW TO 
FIND THEM 



MISCELLANEOUS. 



BRAINS FOR SALE -Do you want Jfl prospectus 
written and Illustrated fur your new caul puny or 
syndicate? Do you want one that will com hi and at- 
tention and sell share*? Do yon ueed a catalogue 
or booklet that will not be thrown in the wa-de 
basket? if so write to Expert, care of Popular Ma • 
eluinies. Journal Imild litg, ChlcaR O. 

WHEN YOU WANT anything ftud don’t know 
w r brre to get It, write Popular Mechanics. 

WANTED — If you have anything In light metal 
manufacturing, job or experimental work, write me. 
lowest prices, gcbwnbe & Sori, W. Washington 
Bt., Chicago, 

A PRACTICAIj BOOK, + 'D!eti uml Dlemaklng.” 
Postjiaid ^1, J. L Liieaa^ Bridge pori. Conn, 

WANTRD- If yon want n ga* nr gasoline en- 
gine designed fur any purpose, addrens "G. E. Dp- 
signer / 1 car e Popular MechanJcg, 

WILIj MANUFACTURE li. : i d plft'Tie uu the mri rket 
liny machine or device. Machinery, ele,. ro be de- 
signed or developed wlit receive my prompt and ( , ai , e- 
fnE eonsldei jitlmi. Let ns flgnre on your work, Ed- 
ward Llndmneller, W^IIUamsou Bldg., CkAeland, O. 



Tills little book is* strictly up-to-date on 
all matters pertaining to telephone troubles 
and their remedies on both Magneto and 
Central Energy Systems; contain* diagrams 
on the following subjects: 

‘'Low and High Wound Frequency Sya- 
teiiT' for four party lines, 

"How ro Test and Repair Toll Lines," 
"Now Sped ilea tiona fey Inside Wiring," 
"The Ufg of Condensers for Rural Lines/' 
etc , 

making the book much more complete than 
previous editions. 

Price postpaid 2 5 cents a copy, by Popu- 
lar Mechanics, 

VENTRILOQUISM 

L&arneA by Mmou at bmae. Natali co«L ftend t-veut Int 

8 s rL i J net unit proof. 

StiiHe KoajrtlJe, Axe., - i^ortas hi. 




If you lov» nusiCi if you «njoy 

If you want to 
mkoyour homo moro cheerful* 
BE SURE to rood ovary 
word af this rest offer 



WONDERFUL 

EDISON OFFER 



Read What Mr. Edison Says: 



“/ want to see a phonograph in every American home.’' 

For the phonograph, has become this great inventor's hobby. Tt has given more pleasure and happiness to mankind 
lii&n any omcr of his products and today Mr, Edison has dropped his financial Interest in practically ail his other 
patents, concentrating hip effuris on the phonograph. which he has now brought to perfection.' Mr, Edison personally 
owns atmoMi every share of stuck In the pbunugraph company, it i« bis pride and pleasure. He wants to see a 
phonograph in every homo. 

Now is yo at opportunity — we wait every honest, responsible and reliable person to read this 

GREAT FREE TRIAL OFFER 

While this offer la-nu— everv responsible person can get on free trial A GENUINE EDISON phonograph direct 
from ua to your home without deposit* without guarantee from third parties, without formality of any hind. 

Try St in your home, play the utirrlug wnltae*. ntircbe*. lwu*9tefi9 r concert pi ecr*. minstrel dialogue*, 
belief □! rcM-tit ifokMt unit other beautiful Edison ir^dd moulded nCwdi: pHiy *11 these. und if than 
you don't ctms to jh#? the outfit, fiend it bafk at ouruptma. Wo eh are# you nothing for the trial. 



Rut 3lr. Edison Known you will bo glad 
to keep his phonograph, lor you may 
keep It now by sending only a small 
Btim after free trial, balance in monthly 
payments 




.OO A MONTH 



now' pays for a genuine 
Edison Gem phono graph 
{larger installments for larger instruments). A 
nickel tn a dltut saved n day will hL]y a genuine 
Edison without interest on payments and at exactly the 
low est net ettsh prices. > t , , __ 

THE PURCHASE OF A PHONOGRAPH 1m the most generous of gifts for any member (if the family to make. The 
purchaser uot alone enjoys it* but the entire household and friends. There arc none too old or none too young to take 
pleasure in the fi holograph. ... 

Can you imagine a more, enjoyable winter'll evening than spent in your comfortable Hitting mom hy the lire and 
] ioten i ng to t he real 1 a 1 1 c re prodi iction of a ti endless v artel y 0 r inusl c al select ions, coi u i ■- reel tatloi l and mins ire l re co rd« . 

One of the distinctive Edison features 5 h ih:U you cau make records In your own home, and that this can be done mo 
conveniently. For parties and entertainment the making of records w ill prove one of the most enjoyable features. 

THE EDISON PHONOGRAPH play* in perfect dance lime two-steps. lancers*, 

quadrilles, and all other of the popular dances. The records are amply loud for large halls. 

you cannot realize how many other pleasures yon Will derive from an Edison phono- 
graph until after you hive It In your home. 

[toil's delay. If von are a responsible person and w.'ant thin great oner. -.Trite al once 
for free illustrated catalog of Edison Germ Edison .Standard* Edison Home and Edison 
Triumph phonographs, also free catalog of lidl) Edison gold moulded records. Address 



MR. BABSON, Manager 



303 Wkbaih Avenus, Dept. 12 <3 A, 



Chicago, 111 . 



TT f? IT Qur ni’w jityl H Camel ' h liiiir dip brunh tpr anfcimatieaily eleRatng renortK tbuM, 
JP r\. XL* Kv greatly improving ths vrmr.d, will be nSUE Btwolatvtjf Irt* t* owners of Edlisoii 



phoiUTyrepha who send number and letter of their machine. 

We Accept old machines in exchange for ru^w phonographs^ 






DON’T SPECULATE^ ^ 
TAKE A CERTAINTY 



Would you be open for ran Investment 
fi'orti 50 to 100 per cent each year? 

An in vestment that will enable your stir 
the rofid to wealth. Xot a got-rieh-qiuek 
Es sure as the season s, and ineronses as they 
Study it out for yourself: A rubber 

tropics: £00 to £50 trees per aero; two pounds 
$1.40 per pound, gold. No speculation in 
have the rubber. 

Our rubber plantation consists of 6,000 
cess, making a certainty of an enterprise 
big man that can save from $2.50 to $12.50 
The contract protects you in misfortune, 
Send today for our prospectus rand fur 



which will yield, with reasonable assurance, 

3 kins earnings to work with you autl shorten 
scheme, but a get- rich-sure investment, that 
roJKhy, ~~ 

plantation in the finest rubber anno in the 
of l ubber and upwards to tbe tree, worth now 
that. Rubber is worth the money, and we 

acres i enough developed to insure Us suc- 
tbrat is within the reach of any prudent work- 
per month from his earnings, 
sickness or death, 
ther detailed informal Ion. 



MONTEZUMA AGENCY 



1107 AsKlemd BlocK, 



Chicago 








THE NEW DEPARTURE RAZOR, 

The razor that holds its edge* Unlimited Guarantee* 



yourself ? 



I l r 1 ■ i- i l - ] r i lit - ( 1.5 Ri i jlVis A ] ■ :JI- * l I-Ji I. >K L-l L ,...t 1 ! 3 Ls£ - 



J ra L i y: i n . 



L^I 1 v ]../ 4iil y. 



T ic h-itUt Jo] Inf ra;n*T made Ol tJauss ettcl 
Try it nuJ In; t'OTi fmCCtl. 

II 1/f jr.'jr dim trittf. ufa'in re$Ue<t. 

1ki tin- lint ncctiMum^d to slmvi^g tv ill he furnished with u piiiinl, willunit cmt.i i'har|*c, 
utiiy ^^iLLLirLE w # y of ^lmv i U|f, Oh fitful v. 

Ask your ifctikr f^F the ahevu 

All lending dealers Kelt Cluuts Kfttof?, but U' you r.- docs m *i , ■ ■rtk-r ilin-rl from the culler. 

“tlauss, 1 * 9 First St-* Fremont, Ohio. 






Make Your Money 

Earn A Big Income 




Small Investment 

Quick Profit 

Tonr opportunity if as 
fl«tnl as ili :l L of ,l(Kie|i.h Oral. 
Elkina. Weil VitftJuift, v ia-*i 
Hrtjsi “The km Mm ensue Halt 

iifiht. it in a a ey 

IHiiLer, I have nin It 1 nst H 
cl hT y e*. itrs-J ll tt"Lt) isie #fti w ■•rl h 
Ot c L ' 

it, K. Terry, Mead vi tie. rriin 
FU'lvilttlft. wrmtH tfi: » L'Cih t Jli 
Marhiini you seel ta p ji 3 
a ID rtf- 11 t" 'it ill the 

first iw I'uiiiitiir hours, * ? 
Tittri vvovmn'L >Hi iiim: th 1 HUt-kt's so much unujoy 
U the Mills KLK, n konmre Teller with a card and eh * )f 
paying Teat tire. 

After tari?e we-ka tue. Mr. .[. I i. !K U y, 1 tmrlPMOD. * truth 
Carotlua, wrulr: ” i he EIK Maehhto hits now he si kri 
oporntlon three weeks and has hart a, p ay «r ■* isNe " l he 

I In requires very little 3 UicnlL mi. h.,v; and Killy id 
WhMLlntt.Wes.il Virjrinlii, Hhe I lk certainly is the 
beet machine we have ever haul, a i H needs no sitentlnu 
an n tout in ach Ljif'.i dn, which Ls a an viut; of mueb time 
when one is Imsy,"" 

Increase Your Business 

This h «nP af 20 " dlHVi*Hl coin operated Mills machines 
dally pirn Inc lilJl money Si - r LMeir minors. ll dues cl- l 
matter whether j'oii LtVe In a sniltll tnW'll or ft Idii 1 Lty. 
Mills ns iieiit ties will earn yon n Utr^e Inc-mne wi-liemt 
■1 l u c b WUrK he worry, You just mu til llitl fil'nlila. M jirit 
have liny sitrri id munl'if-^lii unu ■ ri" — Ln Invest in a sure 
money luftkCi 1 , dotk'l Ifttl I 1 write today fur amr booklet ’v , 
ftS. a tacit t trade stlrtinl:il<ira and say llutt you Wit til to 
turns' 1 let re almail tli" At 1 tin Elk.. 

Mills Novelty Co. 

II fit 23 Siinllt ,1 ellWsinl *vti‘cel( * ItU-ak'i’, 111. 




TheWARNER"LITTiE WONDER" 



A, Complete OrlruJiitg 
and Polishing Outfit 

I]3d.ifipC'£tnutjJr- ftir hot Ud ftti-] h r i L ndr.il 

U-e, Ms res h"iirr- of lime and Le* 

Kit ware si ml cutlery yhine like in'W. 
tlEikrift'Pii Hi:"iJ tni'l’-i f every d< -< rli'tkin, 
■"Itemr*. k 11 i V- -, hELiclM ra. tw. Will run n 
KMillll (Ij runmt, hewing mru-him 1 nr m ln-r 
li^ht lUaudiLtu ry. In t^ T y 

home [lii*. meter is It nil n 
ldu*j felt want. DuntH 
■ir-i teM, butchcra, c- ■■ -k.^ L 
jewelers e n rpenlp r m . 
jjiunibi'rs nnd mechan 11 
pctternliy will lind 1h 1 
macliiiid ef immrn^ Tuliit*. 

Pr c<n ■ 1'iMMpleie, i ncln-linji 
■ sijery win il, fi 1 tl Id ■- wheel 
for tm-wi.-r l ra kl hCcl i m,h i 1 li , 
t< 11 f f 1 n k ii ji d. pel ifi hi Tift 
vr lies-k, 11 nd --(ieks of iii Ivor uinj ■- 1 ■ • : I 1 
itdi id ft c-o n ij-niii t ion ? 1. N'J 

Biot' JH 4 U- ii«( :!j lr Jl bhiwM fl-UMt ,T Ki 

mniii of on r ■ ■' l-ndi ,■ cm -1 inj i> ,i. ri, .1 

A I'l'iis tf T 3. re ili - *! I -.lifT-LilT Tli i Ip r E* 

1. T «.|||] F( »I . 4 IIPSEI ■■■ K.-l Til r -lire If ' ' i' • 

n 1. I talre hm rhk: --1. II. i kl, t (evil-r flit! ■ p, 

1: .,!jt ■. m, . ii-h-p, ■> li h ififtr* kin s 

■-fr. I r ■/. . In. n,T « rr-^r ■ 1 J'. 1 Irf | , 

WAHSHR IUJTOR CO., Flatirnd Rldj. 

I»eiii. I i NfW Vitrk ( itj 



Davison’s Miniatures 



Beautiful Watch Charms 




Small J it Pistes! in t‘<u world. SToofei re Ml curt rl dees, 
inthes I t?i mI rr^sort. Sent, post!?* paid. In- ;fk f 
cliiiliog cartridge!* umi lamrotl, fur. . , . l)Ul 




ACTUAL SIEE. NC <663 

?err«M wiirKinc moJel V,' rf.'iieli, Y snot reprod'ir 
tlrsn of tlie HdamJ-ird tonl, liesiuttfnLly ll u- JZ r 
lahed, sent,, postage [ aM, for . 



DAVISON MFG. CO., 

JOG Broad W;vy, New YorH City- 

V* J 




By tlie Brooks System 



TP ymi Mr. -Iriv* « njil jied eirl- <iu% % piece of 
^ 1 rOm * fi 4 l 4 ir <4 pattern — y cue can 

build A cant« — row-t»a|-- laU-boat -‘Or laixnch — 
in your Iiiblltc time- homiy— and tb* budrtitijf 

will b( j iiiynrie cif prof ft *nd plane vtri . 

\U yen rd'H mill" [i «tti'rafi. "i^Tinn From ii]i H 
m nd 1 olerlftlk. " 1 ■ m »"t '* U". Thi' 1 ■ k lire I-, rFtmun 

10 evi»ry hLiUHi'hcdrt, FjiTreni*i*£ over-lli atykn and ilM 
— nil jen^Thti fti'iii 12 tn W f.-et. 

The Htii ik-i li- in i. i ns,-. i - 1 - 1 f n i.-tHur- tjrin'i’d 

<ii 1 V" ■ r ( i;ii t 1J1S iM i -very [n»rt ef tlie leiitr- wiilk d'-tiiilL-d 
Sn-TKt.-t i I'm -t on ■! wiirkimj iJl-wr his urns ^Itiiwifiur »-neh 
ntpjo ,'f dh’ w-irk -on iM-anttil bill of lUsiiurLtyl ni- 

11 i.u !-■ -il ftD'l how 1^ m'rure It. 

Over e i 1 tli "ii 1 11 'I Jtrti'iidurs nn(.Ti , ’i" : fully built 
hen'i b? >b" Hrnek^ Sy^Eem ymr. J-'ifti iiercenr. 
iif tTiT-m lipii'e l+iiib their sr't'ntnl I >■ <i ■ c . Mnt|.v huft) t-H- 
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i'n 1 1 lino ■ 1 kJi ■ N*k < ili •* ik a nd eomjd«T,"iE h> liitH, When 
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Ol (J, is, tn itUi 'W ( L intLLi IimC io 1 1 
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